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CONDENSED PYRIDINE COMPOUND 



This application is a divisional of co-pending .Application No. 
09/509,778, filed on March 31, 2000 and for which priority is claimed 
under 35 U.S.C. § 120. Application No . 09/509,778 is the national phase 
under 35 U.S.C. § 371 of PCT International Application No. PCT/JP98/04465 
filed on October 2, 1998 . The entire contents of eachof the above-identified 
applications is hereby incorporated by reference. This application also 
claims priority under 35 U.S.C. § 119 to Application No. 9-284290 filed 
in Japan on October 2, 1997. 

Field of the Invention 

The present invention relates to a clinically useful medicament 
having a serotonin antagonism, in particular, that for treating, 
ameliorating and preventing spastic paralysis or central muscle relaxants 
for ameliorating myotonia. 

Background of the Invention 

Myotonia, which seriously restrains daily life, is induced by any 
of a nurriber of factors or a combination thereof, for example, 
cervico-omo-brachial syndromes accompanying stiffness or pain in the neck, 
shoulder, arm, lumbar and dorsal skeletal muscles due to abnormal posture, 
fatigue, changes in the backbone with ageing etc. , shoulder periarthritis 
accompanying inflammation in the tissues constituting the shoulder joint 
due to changes in the shoulder joint caused by trauma, etc., and spastic 
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paralysis wherein accelerated limb muscle tonus hinders voluntary 
movements . 

IrT particular, spastic paralysis is a disease which accompanies 
limb muscle tonus, stiffening, walking difficulty, etc. and thus seriously 
restrains daily life. 

Prior Art 

It has been a practice to treat these diseases mainly with the use 
of medicaments. At the present stage, central muscle relaxants or 
peripheral muscle relaxants are administered to patients with these 
diseases . 

Particular examples of used central muscle relaxants include 
Tolperisone hydrochloride, Baclofen, Tizanidine hydrochloride, 
Chlorzoxazone and Diazepam. 

On the other hand, particular examples of used peripheral muscle 
relaxants include suxamethonium chloride, Pancuronium bromide and 
dantrolene sodium. 

Central muscle relaxants act selectively on the central nervous 
system so as to relax muscles . Therefore, it is expected that those action 
on the upper center would exhibit a more potent muscle relaxant effect . 
However, there arise at the same time some problems including extrapyramidal 
symptoms and neurologic manifestations such as sleepiness, sluggishness 
and atony. Namely, there has been known hitherto no medicament capable 
of achieving well-balanced principal action and side effects. 

Diazepam, which is inherently a minor tranquilizer, is efficacious 
against diseases accompanying mental symptoms such as anxiety, tension 
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and depression. However, its effect is too potent to merely ameliorate 
myotonia. With the use of diazepam, therefore, spastic paralysis can be 
relieved but there arise some problems such as dizziness. 

On the other hand, suxamethonium chloride and Pancuronium bromide 
which are peripheral muscle relaxants are marketed exclusively as 
injections, which makes the chronic administration thereof difficult. 

Dantrolene sodium is processed into injections and preparations 
for oral use and has a relatively potent muscle relaxant effect . However, 
it suffers from problems of having only a low margin of safety and frequently 
inducing muscular atony. Accordingly, it is difficult for those other 
than medical specialists to administer this medicine. 

As discussed above, there has been known hitherto no medicaments 
for treating and ameliorating myotonia in spastic paralysis etc. , which 
is clinically useful and has a high safety. 

Disclosure of the Invention 

Under these circumstances, the present inventors have conducted 
extensive studies to develop medicaments for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants which have a 
potent effect of ameliorating myotonia while sustaining a high safety 
and newly paid their attention to compounds having a serotonin antagonism. 
As a result, they have successfully found that a novel condensed pyridine 
compound represented by the following formula or a pharmacologically 
acceptable salt thereof has an excellent central muscle relaxant effect 
and a high safety and thus makes it possible to solve the above problems, 
thus completing the present invention. 
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Accordingly, the present invention aims at providing 
clinically useful novel medicaments which have well-balanced 
principal action and side effects and make it possible to 
overcome the problem encountering in the prior art that those 
acting on the upper center would exhibit a more potent muscle 
relaxant effect but at the same time suffer from some problems 
including extrapyramidal symptoms and neurologic 
manifestations such as sleepiness, sluggishness and weakness . 

Because of the anti - serotonin effect, it is expected that 
the condensed pyridine compound of the present invention is 
moreover usable in preventing, treating and ameliorating 
depression, emotional disorders, schizophrenia, sleep 
disturbance, anxiety, spinal cord injury, thrombosis, 
hypertension, brain circulatory disturbances, peripheral 
circulatory disturbances, drug addiction, etc. 

In addition to the condensed pyridine compound, the 
present invention provides medicinal composition which 
comprises a pharmaceutically effective dose of the condensed 
pyridine compound, its pharmaceutically acceptable salt or 
hydrates thereof and pharmaceutically acceptable carriers. 
Further, it provides an agent for treating, ameliorating or 
preventing diseases against which serotonin antagonism is 
efficacious, an agent for treating, ameliorating or preventing 
spastic paralysis and a muscle relaxant, which comprise the 
above-mentioned active ingredient. 

Further, it provides a treating, ameliorating or 
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prophylactic agent comprising the above-mentioned effective 
ingredient for diseases for which the serotonin antagonism is 
efficacious or , a therapeutic, ameliorating and prophylactic 
agents of spastic paralysis and a muscle relaxation agent. 

Furthermore, it provides a method for treating diseases 
against which the serotonin antagonism is efficacious or 
spastic paralysis, or ameliorating myotonia, which comprising 
the step of administering a pharmacologically effective dose 
of the condensed pyridine compound, its pharmacologically 
I acceptable salt or hydrates thereof to a patient. Additionally, 

= it provides the use of the effective ingredient for producing 

I the above-mentioned medicaments. 

1 Herein, the condensed pyridine compound (I) of the present 

invention is represented by the following formula: 

I R 3 

(CH2) n — B 
R* (,> 

wherein, ring A represents benzene ring, pyridine ring, 
thiophene ring or furan ring; 

R 1 represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group; 

R 2 represents 4 -morphol inyl group, 1-imidazolyl group, 1-lower 
alkyl homopiperazin- 4 -yl group or any one selected from the 
groups represented by the following formulae: 
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f K ) -O- - 

(wherein, T represents nitrogen atom or methine group; 
R 3 represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxyl group ; 

R 4 represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxyl carbonyl group, an aryloxycarbonyl group or an 
aralkyloxycarbonyl group ; 

R 5 and R 6 are the same as or different from each other and each 
represents hydrogen atom, a lower alkyl group, a di lower alkyl 
aminoalkyl group, an optionally substituted heteroaryl lower 
alkyl group) ; 

n represents 0 or an integer of 1 to 6 ; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy ) alkyl group, an 
aromatic acyl amino group, an aryl sul f onylamino group, a lower 
alkoxyl arylsulf onylamino group, a hydroxy lower alkoxyl styryl 
group, a lower alkoxyl aryloxy group, 4 - phenylpiper idin - 1 - yl 
group, 4 -pyridylpiperidin - 1 -yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
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arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aromatic acyl alkynyl group, an 
optionally N- substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 
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(wherein z represents 0 or 1; 

Q represents nitrogen atom or methine group; 



R 7 , R 8 and R 9 are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxyl group, 
a lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
a lower alkoxyl group, a lower thioalkoxyl group, a hydroxy 
lower thioalkoxyl group, an arylthio group, a heteroaryl thio 
group, a heteroaryl (hydroxy) alkyl group, a halogenated lower 
alkyl group, a hydroxy lower alkyl group, a dihydroxy lower 
alkyl group, a halogenated (hydroxy) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy) alkyl group, a lower 
alkoxy (hydroxy ) alkoxy group , a lower alkoxyalkyl group , a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkyl sul fonylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl (hydroxy) 
alkyl group, an aralkyl group, a hydroxyaralkyl group, cyano 
group, a cyano lower alkyl group, amide group (carbamoyl group) , 
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an N- lower alkylamide group, an N- lower cycloalkylamide group, 
an N,N-di lower alkylamide group, an N-hydroxy lower alkylamide 
group an. N- hydroxy lower alkyl -N - lower alkylamide group, an 
N-arylamide group, cyclic aminocarbonyl group, carbamoyl group, 
an N-lower alkyl carbamoyl group, an N,N-di lower alkyl 
carbamoyl group, aminosulf onyl group, cyclic aminosulf onyl 
group, an N-lower alkylaminosulf onyl group, an N-lower 
cycloalkylaminosulf onyl group, an N,N-di lower 
alkylaminosul f onyl group, an N-hydroxy lower 

alkylaminosulf onyl group, an N-lower alkoxyalkylaminosulf onyl 
group, an N - halogena ted lower alkylsulf onyl group, 
pyrrolidinylsulf onyl group, a lower alkylsulf onylaminoalkyl 
group, an N-lower alkylaminosul fonylalkyl group, an N,N-di 
lower alkylaminosulf onylalkyl group, a lower acyl group, a 
lower acylalkyl group, a lower cycloalkyl (hydroxy) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acyl ami noalkyl group , ( thiazol - 2 - yl ) hydroxymethyl group , 
di ( thiazol - 2 -yl ) hydroxyme thyl group, a lower alkylsulf onyl 
group, a lower alkoxyalkylsulf onyl group, a hydroxy lower 
alkylsulf onyl group, a lower alkylsulf onylalkyl group, an 
N-lower alkylamidealkyl group, an aryl group, an aralkyl group, 
a heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroaryl sul f onyl group, 4- 
morpholinylsul f onyl group, 4 -oxythiomorpholinylsulf onyl 
group, 4 -dioxythiomorpholinylsulf onyl group, 4- 
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morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenatedhydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxypiperidyl group, an 

05. lower alkylenedioxyalkyl group, an o) # w_ lower 
alkylenedioxyalkoxy group, a lower cycloalkylhydroxymethyl 
group, an aryloxy group, an arylaminosulf onyl group, amino 
group, a lower alkylamino group, a di lower alkylamino group, 
a hydroxy lower alkylamino group, a lower acylamino group, a 
hydroxy lower acylamino group, a lower alkylsulf onylamino group, 
a pyridyl lower alkoxy group, a lower alkylpyridylalkoxy group, 
a lower alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy 
group, a lower alkylsulf onylalkoxy group, an N- lower 
alkylcarbamoyl group, an N,N-di lower alkylcarbamoyl group, an 
N-hydroxy lower alkylcarbamoyl group, an N- hydroxy lower 
alkyl -N- lower alkylcarbamoyl group, a halogenated lower alkoxy 
group, a cyano lower alkoxy group, a hydroxy lower cycloalkoxy 
group, trif luoromethyl group, trif luoromethoxy group , an amino 
lower alkoxy group, an N- lower alkyl aminoalkoxy group, an 
N,N-di lower alkylaminoalkoxy group, a lower acylalkoxy group, 
a lower acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl 
group, a ( 1 , 3 - dioxolanyl ) lower alkoxyl group, an amide lower 
alkoxyl group, a 4 - (hydroxyalkyl ) tetrahydropyran - 4 -yl group, 
2,3- dihydrobenzof uranyl group , a 2 -hydroxy - 2 - alkyl -2,3- 
dihydrobenzof uranyl group, indanonyl group, hydroxyindany 1 
group, an imidazolyl lower alkoxyl group, succinimide group or 
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2 - oxazolidon - 3 - yl group; 

furthermore, R 7 represents hydrogen atom, while R 8 and R 9 form 
cyclopentanone ring, hydroxycyclopentane ring, a 
hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 - methylcyclopentanone ring, 1,2- ethylenedioxy 
ring or methylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6 ; 

„10 -12 „13 „14 D 15 „16 -,17 -jl8 p 19 p 20 p 21 -22 p 23 p 25 „27 

t\ , t\ , s\ , t\ , t\ f t\ , is, ,i\.,i\.,iv , i\. , rv , X\ , i\. , i\. 

and R 29 independently represent hydrogen atom, halogen atom, 
hydroxyl group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
tetrahydropyranyl group ; 

R 11 represents hydrogen atom, halogen atom, hydroxy group, a 

lower alkyl group or a lower alkoxy group; 

R 24 represents hydrogen atom or a lower alkyl group; 

R 26 represents hydrogen atom or a hydroxy lower alkyl group; 

R 28 represents hydrogen atom or a lower alkyl group; 

R 30 represents hydrogen atom, a lower alkyl group, a lower alkoxy 

group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 

group; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 

represents a single or double bond; and 

the bond represented by the following formula: 
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represents trans or cis bond.) . 

Among these condensed pyridine compounds, the condensed 
pyridine compound (II) represented by the following formula is 
more preferable: 



wherein, ring A represents benzene ring, thiophene ring or furan 
ring; 

R 1 represents hydrogen atom, halogen atom, a lower alkyl group 
or a lower alkoxy group; 

R 2 represents 4 -morpholinyl group, 1-imidazolyl group, a 1- 
lower alkylhomopiperazin- 4 -yl group or any one selected from 
the groups represented by the following formulae: 



(wherein, T represents nitrogen atom or methine group; 
R 4 represents hydrogen atom, a lower alkyl group, a hydroxy lower 
alkyl group, a halogenated lower alkyl group, a lower cycloalkyl 
group, an aryl group, an aralkyl group, 1-piperidyl group, an 
alkenyl group, a cyano lower alkyl group, a carbamoyl lower 
alkyl group, a lower acyl group, an aromatic acyl group, a lower 
alkoxy carbonyl group, an aryloxycarbonyl group or an 
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R 5 and R 6 are the same as or different from each other and each 
represents hydrogen atom, a lower alkyl group, a d_i_ lower, 
alkylaminoalkyl group, an optionally substituted heteroaryl 
lower alkyl group.); 

n represents 0 or an integer of 1 to 6 ; and 
B represents an optionally substituted aryl group, an 
optionally substituted heteroaryl group, an optionally 
substituted aralkyloxy group, an aryl (hydroxy) alkyl group, an 
aromaticacylamino group, an arylsulf onylamino group, a lower 
alkoxyarylsulf onylamino group, a hydroxy lower alkoxystyryl 
group, a lower alkoxyaryloxy group, 4 -phenylpiperidin- 1 -yl 
group, 4 -pyridylpiperidin - 1 - yl group, an optionally 
substituted arylalkenyl group, an optionally substituted 
arylalkynyl group, an optionally substituted 
heteroarylalkenyl group, an optionally substituted 
heteroarylalkynyl group, an aromaticacylalkynyl group, an 
optionally N - substituted amino lower alkyl group, an optionally 
substituted arylamino group, an optionally substituted 
aralkylamino group or any one selected from the groups 
represented by the following formulae: 
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(wherein, z represents 0 or 1; 

Q represents nitrogen atom or methine group; 

R 7 , R 8 and R 9 are the same as or different from each other and 
each represents hydrogen atom, halogen atom, hydroxy group, a 
lower alkyl group, a lower alkenyl group, a lower alkynyl group, 
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a lower alkoxy group, a lower thioalkoxy group, a hydroxy lower 
thioalkoxy group, an arylthio group, a heteroaryl thio group, 
a heteroaryl (hydroxy) alkyl group, a halogenated lower alkyl 
group, a hydroxy lower alkyl group, a dihydroxy lower alkyl 
group, a halogenated (hydroxy ) lower alkyl group, a 
hydroxyalkenyl group, a hydroxyalkynyl group, a hydroxy lower 
cycloalkenyl group, a lower alkoxy (hydroxy ) alkyl group, a lower 
alkoxy (hydroxy) alkoxy group, a lower alkoxyalkyl group, a lower 
alkoxyalkoxy group, a lower thioalkoxyalkoxy group, a lower 
alkyl sulf onylalkoxy group, a hydroxy lower alkoxy group, a 
dihydroxy lower alkoxy group, a hydroxy lower alkylalkoxy group, 
a hydroxyimino lower alkyl group, a lower cycloalkyl 
(hydroxy) alkyl group, an aralkyl group , a hydroxyaralkyl group , 
cyano group, a cyano lower alkyl group, amide group (carbamoyl 
group), an N-lower alkyl amide group, an N-lower cycloalkyl 
amide group, an N,N-di lower alkyl amide group, an N-hydroxy 
lower alkyl amide group, an N-hydroxy lower alkyl -N- lower alkyl 
amide group, an N - arylamide group , a cyclic amino carbonyl group, 
carbamoyl group, an N-lower alkyl carbamoyl group, an N , N - 
di- lower alkyl carbamoyl group, aminosul f ony 1 group, a cyclic 
amino sulfonyl group, an N-lower alkyl aminosul fonyl group, an 
N-lower cycloalky laminosul fonyl group, an N,N-di lower alkyl 
aminosul fonyl group, an N-hydroxy lower alkylaminosulf onyl 
group, an N-lower alkoxyalkylaminosul fonyl group, an N- 
halogenated lower alkylsulf onyl group, pyrrolidinylsulf onyl 
group, a lower alkylsulf onylaminoalkyl group, an N-lower 
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alkylaminosul f onylalkyl group, an N,N-di lower 
alkylaminosulf onylalkyl group, a lower acyl group, a lower 
acylalkyl group, a lower cycloalkyl (hydroxy ) methyl group, 
tetrahydropyranyl group, hydroxy tetrahydropyranyl group, a 
hydroxy lower alkyl tetrahydropyranyl group, a lower 
acylaminoalkyl group , (thiazol-2-yl) hydroxyme thyl group , 
di ( thiazol - 2 - yl ) hydroxyme thyl group, a lower alkylsulf onyl 
group, a lower alkoxyalkylsulf onyl group, a hydroxy lower alkyl 
sulfonyl group, a lower alkyl sulf onylalkyl group, an N- lower 
alkyl amidealkyl group, an aryl group, an aralkyl group, a 
heteroaryl group, a heteroaryl lower alkyl group, a heteroaryl 
lower alkoxy group, a heteroarylsul f onyl group, 4- 
morphol inyl sul f onyl group , 4 - oxy thiomorphol inyl sul f onyl 
group, 4 - dioxythiomorpholinylsulf onyl group, 4- 
morpholinylsulf onyl group, a hydroxy lower cycloalkyl group, 
a hydroxy lower cycloalkyloxy group, a hydroxycycloalkenyl 
group, a halogenated hydroxy lower alkyl group, 4- 
hydroxypiperidyl group, a 4 -lower alkoxy piperidyl group, an 
t0 , w -lower alkylene dioxyalkyl group, an w ( w -lower alkylene 
dioxyalkoxy group, a lower cycloalkyl hydroxyme thyl group, an 
aryloxy group, an arylaminosul f onyl group, amino group, a lower 
alkylamino group, a di lower alkylamino group, a hydroxy lower 
alkylamino group, a lower acylamino group, a hydroxy lower 
acylamino group, a lower alkyl sul fonylamino group, a pyridyl 
lower alkoxy group, a lower alkylpyridylalkoxy group, a lower 
alkoxyhydroxyalkoxy group, a lower thioalkoxyalkoxy group, a 

16 



98046PCT 

lower alkylsulf onylalkoxy group, an N - lower alkylcarbamoyl 
_ grqup_, an N L N-di lower alkylcarbamoyl group, an_N- hydroxy lower 
alkylcarbamoyl group, an N-hydroxy lower alkyl -N- lower 
alkylcarbamoyl group, a halogenated lower alkoxy group, a cyano 
lower alkoxy group, a hydroxy lower cycloalkoxy group, 
trif luoromethyl group, trif luoromethoxy group, an amino lower 
alkoxy group, an N- lower alkyl aminoalkoxy group, an N,N-di 
lower alkylaminoalkoxy group, a lower acylalkoxy group, a lower 
acylaminoalkoxy group, a ( 1 , 3 - dioxolanyl ) lower alkyl group, 
a ( 1 , 3 -dioxolanyl ) lower alkoxy group, an amide lower alkoxy 

£= group, a 4 - (hydroxyalkyl ) tetrahydropyran - 4 - yl group, 2,3- 

dihydrobenzof uranyl group, a 2 - hydroxy - 2 - alkyl - 2 , 3 - 

q dihydrobenzof uranyl group, indanonyl group, hydroxy indanyl 

g group, an imidazolyl lower alkoxy group, succinimide group or 

£7 2 -oxazolidon-3 -yl group; 

!Z furthermore, R 7 represents hydrogen atom, while R 8 and R 9 may 

^ form cyclopentanone ring, hydroxycyclopen tane ring, a 

hydroxyalkylcyclopentane ring, cyclohexanone ring, 
hydroxycyclohexane ring, a hydroxyalkylcyclohexane ring, 2- 
hydroxymethyl - 2 -me thyl cyclopentanone r ing , 1,2- e thylenedioxy 
ring or methylenedioxy ring; 

m or p represents 0 or an integer of 1 to 6 ; 

R 10 , R 12 , R 13 , R 14 , R 15 , R 16 , R 17 , R 18 , R 19 , R 20 , R 21 , R 22 , R 23 , R 25 , R 27 
and R 29 independently represent hydrogen atom, halogen atom, 
hydroxy group, a lower alkyl group, a lower alkoxy group, a 
hydroxy lower alkyl group, a hydroxy lower alkoxy group or 
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tetrahydropyranyl group; 

the concrete examples of the heteroaryl group include 4- 
morpholinyl group, 2 , 6 - dimethyl - 4 -morpholinyl group, 4- 
thiomorpholinyl group, 4 - oxy thiomorpholinyl group, 4- 
dioxythiomorpholinyl group, 1,3-dioxanyl group, 1,4-dioxanyl 
group, tetrahydrof uranyl group, dihydropyranyl group, 4,4- 
ethylenedioxypiperidin- 1 - yl group, 4 - hydroxypiperidin - 1 - yl 
group, 4 -me thoxypiperidin - 1 -yl group, 4 - ace tylpiperazin - 1 - yl 
group, a 4 -hydroxy lower alkyl piperidin - 1 - yl group and the 
like ; 

the concrete examples of the heteroaryl lower alkyl group 
include 4 -morpholinylmethyl group, 4 - thiomorpholinylmethyl 
group, a ( te trahydropyran - 4 -yl ) lower alkyl group, 
pyridylmethyl group and the like; 

R 11 represents hydrogen atom, halogen atom, hydroxy group, a 

lower alkyl group or a lower alkoxy group; 

R 24 represents hydrogen atom or a lower alkyl group; 

R 26 represents hydrogen atom or a hydroxy lower alkyl group; 

R 28 represents hydrogen atom or a lower alkyl group; 

R 30 represents hydrogen atom, a lower alkyl group, a lower alkoxy 

group, a hydroxy lower alkyl group or a hydroxy lower alkoxy 

group; 

W represents sulfur atom or oxygen atom; 

the bond represented by the following formula: 



represents a single or double bond; and 
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the bond represented by the following formula: 



WW 



represents trans or cis bond.). 

More specifically, the condensed pyridine compound of the 
present invention preferably include the condensed pyridine 
compounds represented by the following formulae: 




(CH 2 ) n -R 



33 (2) 




(CH2) n -R : 



33 (3) 




(CH^-R 33 



(4) 




(CH 2 ) n -R 



33 



(7) 



(10) 




(CH2) n -R 33 



(6) 





(8) 

(CH2)n-R 33 R 31 




(9) 

(CH 2 )n-R 33 R 31 



(CH^n-R' 



33 




(CH 2 )n-R' 



33 




(ID 

(CH 2 )n-R 33 r 3 




(CH 2 )n-R 



33 
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wherein, R 31 has the same meaning as that of the above R 1 , 
R 32 has the same meaning as that of the above R 2 and R 33 has the 
same meaning as that of the above B, respectively. 

More specifically, the condensed pyridine compound of the 
present invention preferably includes the following ones: 

(1) 3- (4 -benzyloxybutyl ) -1- (4 - e thylpiperazin - 1 - 
yl) isoquinoline, 

(2) 1- ( 1 -methylpiperazin - 4 -yl ) -3- (4- 
methoxyphenyl ) isoquinoline, 

(3) 1- (1 -methylpiperazin-4 -yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline , 

(4) 1- (4 - ethylpiperazin - 1 -yl ) -3- (4- 
trif luoromethylphenyl ) isoquinoline , 

(5) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1- 
f luoropropyl ) phenyl] isoquinoline, 

(6) 1- (4 -ethylpiperazin-l-yl) -3- (2- 
hydroxyphenyl ) isoquinoline, 

(7) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyphenyl ) isoquinoline, 

(8) 1- (4-ethylpiperazin-l-yl) -3- (2- 
me thoxyphenyl ) isoquinoline, 

(9) 1- (4-ethylpiperazin-l-yl) -3- (3- 
me thoxyphenyl ) isoquinoline, 

(10) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(11) 3 - ( 2 , 3 - dime thoxyphenyl ) - 1 - (4 - ethylpiperazin - 1 - 
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yl) isoquinoline, 

( 12 ) 3 - (2 , 4 -dimethoxyphenyl ) - 1 - (4 - ethylpiperaz in - 1 - 

yl) isoquinoline, 

( 13 ) 3 - (2 , 5 - dimethoxyphenyl ) - 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(14) 3- (3,4 -dimethoxyphenyl ) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(15) 3- (3 , 5 -dimethoxyphenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(16) 1- (4 -ethylpiperazin -1-yl) -3- (2,4,5- 
trimethoxyphenyl ) isoquinoline, 

(17) 1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxymethylphenyl ) isoquinoline, 

(18) 3- [2- (2 -hydroxyethoxy) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(19) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline, 

(20) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl ) phenyl ] isoquinol ine , 

(21) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxybutyl ) phenyl] isoquinoline, 

(22) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxybu tyl ) phenyl] isoquinoline, 

(23) 3- [4- (4 -hydroxybu tyl) phenyl] -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(24) 3 - [4 - (1,3 - dihydroxypropyl ) phenyl ] - 1 - ( 4 - ethylpiperazin 
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1 -yl) isoquinoline, 

(25) 3-[4-(l, 3 -dihydroxy- 3 -methylbutyl ) phenyl ] - 1- (4 - 
ethylpiperazin- 1 -yl ) isoquinoline , 

(26) 3- [4- (3 -hydroxy- 1 -me thoxybu tyl ) phenyl] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(27) 1- ( 1 - ethylpiperazin- 4 -yl) -3- [4- ( 3 - hydroxy - 1 - 
f luoropropyl) phenyl] isoquinoline, 

(28) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- ( 4 - hydroxyme thyl - 3 - 
fluoro) phenyl] isoquinoline, 

(29) 1- (4 -ethylpiperazin- 1 -yl) -3- [3-fluoro-4- (1- 
hydroxypropyl ) phenyl] isoquinoline, 

(30) 3- [3-chloro-4- ( 3 - hydroxypropy 1 ) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , 

(31) 3- [3 - carboxamide - 4 - ( 3 -hydroxypropy 1 ) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(32) 3 - [ 3 - cyano - 4 - ( 3 - hydroxypropy 1 ) phenyl ] - 1 - ( 4 - 
ethylpiperazin - 1 -yl ) isoquinoline , 

(33) 1- (4 - ethylpiperazin - 1 -yl ) -3- [4- ( 3 - hydroxypropy 1 ) -3- 
methoxyphenyl ] isoquinoline, 

(34) 3- [3- (3 -hydroxypropyl) - 4 - me thoxyphenyl ] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline , 

(35) 3- [3- (4 -hydroxybutyl) - 4 -methoxyphenyl ] -1- (4- 
ethylpiperazin - 1-yl) isoquinoline, 

(36) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(37) 3 - [3,4- (2- dihydroxyethoxy ) phenyl ] - 1 - ( 4 - ethylpiperazin - 
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1 -yl) isoquinoline, 

(38) 3- [3,5- (2 - dihydroxyethoxy ) phenyl] -1- ( 4 - ethylpiperazin 
1-yl) isoquinoline, 

(39) 3- [3-chloro-4- ( 2 - hydroxye thoxy ) phenyl ] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline , 

(40) 3- [3 -methyl - 4 - ( 2 - hydroxye thoxy ) phenyl ] -1- (4- 
ethylpiperazin - 1-yl) isoquinoline, 

(41) 3- [3 - isopropyl - 4 - ( 2 - hydroxye thoxy ) phenyl ] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline , 

(42) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
me thoxy e thoxy) phenyl ] isoquinoline , 

(43) 3- [3,4- ( 2 - dime thoxyethoxy) phenyl ] -1- ( 4 - e thylpiperaz in 
1-yl) isoquinoline, 

(44) 3- [4- (2 -hydroxye thoxy) methylphenyl ] -1- (4- 
e thylpiperaz in- 1 -yl ) isoquinoline , 

(45) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
f luo roe thoxy ) phenyl] isoquinoline, 

(46) 3- ( 3 , 4 -methylenedioxyphenyl ) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(47) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
acetonyloxyphenyl ) isoquinoline, 

(48) 3- [4- ( 3 - aminopropoxy ) phenyl ] -1- ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline, 

(49) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
d ime thy 1 ami noe thoxy ) phenyl ] isoquinoline , 

(50) 3- [4- ( 3 - acetamidepropoxy) phenyl ] -1- ( 4 - ethylpiperazin - 
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1-yl) isoquinoline , 

(51) 3 - (4 - cyanomethoxyphenyl) - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(52) 3- [4- (2 - cyanoethoxy) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(53) 3- [4- (3 - cyanopropoxy) phenyl] -1- ( 4 - ethylpiperaz in - 1 - 
yl) isoquinoline, 

(54) 3- [4- (3 -methyl thiopropoxy) phenyl] -1- (4 - ethylpiperazin- 
1-yl) isoquinoline, 

(55) 3- [4 - (3 -methylsulf onpropoxy) phenyl] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline , 

(56) 3- {4- [2- (1-imidazonyl) ethoxy] phenyl } -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(57) 3- {4- [3- ( 4 -pyridyl ) propoxy ] phenyl } -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(58) 3- {4- [2- ( 2 -methylpyridin- 5 -yl) ethoxy] phenyl} -1- (4- 
e thylpiperazin - 1 -yl) isoquinoline, 

(59) 1- (l-ethylpiperazin-4 -yl) -3- [4- (N- 
ethylcarbamyl ) phenyl] isoquinoline, 

(60) (Z) -1- (4 -ethylpiperazin- 1-yl) -3- (4- 
hydroxyiminomethyl phenyl ) isoquinoline , 

(61) (E) -1- (4-ethylpiperazin-l-yl) -3- (4- 
hydroxyiminome thylphenyl ) isoquinoline, 

(62) 3- (4 - cyanophenyl ) -1- (4-ethylpiperazin-l- 
yl) isoquinoline, 

(63) 1- (4-ethylpiperazin-l-yl) -3- (4-N- 
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propyl aminocarbonylphenyl ) i soquinol ine , 

(64) 3- [4- (4 -hydroxy- 1 - cyclohexen- 1 -yl) phenyl] -1- (4- 
ethylpiperazin- 1 -yl) i soquinol ine, 

(65) 3 - (4 - aminophenyl )- 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(66) 3- [4- (N, N-dimethylamino) phenyl] -1- (4 - ethylpiperazin- 1 
yl) isoquinoline, 

(67) 3- [4- ( 2 -hydroxye thy 1) aminophenyl] -1- (4 -ethylpiperazin 
1-yl) isoquinoline, 

(68) 3- (4 - acetamidephenyl ) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(69) 3- (4 - ethylcarbonylaminophenyl ) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(70) 3- ( 4 - propyl carbonylaminophenyl ) -1- (4 - ethylpiperazin- 1 
yl) isoquinoline, 

(71) 3- (4 -ethylsulf onylaminophenyl) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(72) 3- (4 -propylsulf onylaminophenyl ) -1- (4 - ethylpiperazin- 1 
yl) isoquinoline, 

(73) 3- (4 -butylsulf onylaminophenyl) -1- ( 4 - e thyLpiperaz in - 1 - 
yl) isoquinoline, 

(74) 3- (4 - sulf onamidephenyl) -1- ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline, 

(75) 3 - [ (4 -morpholinyl ) sul f onylpheny 1 ] - 1 - (4 -ethylpiperazin 
1-yl) isoquinoline, 

(7 6) 3 - t (4 - thiomorpholinyl ) sul f onylpheny 1 ] - 1 - (4 - 
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ethylpiperazin- 1-yl) isoquinoiine, 

(77) 3- [(1,1- dioxythiomorpholinyl ) sul f onylphenyl] - 1 - (4 
ethylpiperazin- 1 -yl) isoquinoiine, 

(78) 3- (4 - e thylsulf onylaminome thylphenyl ) -1- (4- 
ethylpiperazin- 1-yl) isoquinoiine, 

(79) 3- (4 - ethylsulf onylaminoe thylphenyl ) -1- (4- 
ethylpiperazin - 1 -yl ) i soquinoline , 

(80) 3- (4 - ethylaminosulf onylme thylphenyl ) -1- (4- 
e thylpiperazin - 1 - yl ) isoquinoiine , 

(81) 3- (4 - propylaminosul f onylme thylphenyl ) -1- (4- 
e thylpiperazin - 1-yl) isoquinoiine, 

(82) 3-[4-(N, N- diethyl ami no) sul f onylme thy lphenyl ] - 1 - (4 
ethylpiperazin- 1-yl) isoquinoiine, 

(83) 3- [4- ( tetrahydropyran- 4 -yl) phenyl] -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(84) 3- [4- (5 f 6 -dihydro-2H-pyran-4 -yl) phenyl] -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(85) 3- (4 - ethylcarbonylaminome thylphenyl ) -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(86) 3- (4 - propylcarbonylaminomethylphenyl ) -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(87) 3- ( 4 - ethylaminocarbonylme thylphenyl ) -1- (4- 
e thylpiperazin - 1-yl) isoquinoiine, 

(88) 3- ( 4 - propylaminocarbonylmethylphenyl ) -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(89) 3- (4 -butylaminocarbonylmethylphenyl) -1- (4- 
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ethylpiperazin - 1 -yl) isoquinoline, 

(90) 3- (4 -methylsulf onylmethylphenyl) -1- (4 - ethylpiperazin - 
1 -yl) isoquinoline , 

(91) 3- (3 - chloro- 4 - ethylsulf onylaminomethylphenyl ) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(92) 3- (3 - chloro - 4 -propylsulf onylaminomethylphenyl ) -1- (4- 
e thylpiperazin - 1 -yl) isoquinoline, 

(93) 3- (4 -morpholinylmethylphenyl) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(94) 3- (4 - thiomorpholinylmethylphenyl) -1- ( 4 - ethylpiperaz in - 
1-yl) isoquinoline, 

(95) 3- [4- (3 -oxazolidinone) phenyl] -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(96) 3- [4- (4, 4 -ethylenedioxypiperidin-l-yl) phenyl] -1- (4- 
e thylpiperazin - 1 - yl ) isoquinol ine , 

(97) 1- (4 -ethylpiperazin-1 -yl) -3- [4- ( 4 - hydroxypiperidin - 1 - 
yl) phenyl] isoquinoline, 

(98) 1- (4 - ethylpiperazin - 1 -yl ) -3- [4- (4 -methoxypiperidin - 1 - 
yl ) phenyl ] isoquinol ine , 

(99) 3- [2- (4 - acetylpiperazin - 1 -yl) pyridin - 5 -yl ] -1- (4- 
e thylpiperazin- 1 -yl ) isoquinoline , 

(100) 3- [4- ( 4 - acetylpiperaz in - 1 - yl ) phenyl ] -1- (4- 
ethylpiperaz in - 1 - yl ) i soquinol ine , 

(101) 3- (2 -methoxybenzyl ) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(102) 3- [ a -methyl- (4 -methoxybenzyl ) ] -1- (4 - ethylpiperazin - 
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1 -yl) isoquinoline, 

(103) 3- [^-hydroxy- ( 2 - me thoxybenzyl ) J -1- (4 - e_thylpiperazin_- 
1 -yl) isoquinoline, 

( 104 ) 3 - [ a -hydroxy- (4 -me thoxybenzyl ) ] - 1 - (4 - ethylpiperazin - 
1 -yl) isoquinoline, 

( 105 ) 3 - [ a - methyl - a - hydroxy- ( 4 -me thoxybenzyl ) ] - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline, 

(106) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxyphene thyl ) isoquinoline, 

(107) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethoxy) phenethyl] isoquinoline, 

(108) 1- (l-ethylpiperazin-4-yl) -3- [3- (2- 
hydroxye thoxy) phenethyl] isoquinoline, 

(109) 1- (l-ethylpiperazin-4-yl) -3- [4- (2- 
hydroxye thoxy ) phenethyl] isoquinoline, 

(110) 1- (l-ethylpiperazin-4 -yl) -3- {3- [2- (2- 
hydroxyethoxy) phenyl] propyl} isoquinoline , 

(111) 3- ( 2 -methoxyphenylcarbonyl ) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(112) 3- (4 -methoxyphenylcarbonyl ) -1- ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline, 

(113) 3- (4 -methoxyindan - 1 -yl) -1- ( 4 - e thylpiperaz in - 1 - 
yl) isoquinoline, 

(114) 3- ( 6 -methoxyindan - 1 - yl ) -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(115) 3- [4- (2 -hydroxy e thoxy) indan-l-yl) -1- (4- 
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ethylpiperazin - 1 -yl) isoquinoline , 

(116) 3- (8 -methoxy- 1 , 2 -dihydronaphthalen-4 -yl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(117) 3- (7 -methoxy- 1, 2 - dihydronaphthalen - 4 - yl ) -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline , 

(118) 3- (6 -methoxy- 1, 2 - dihydronaphthalen - 4 - yl ) -1- (4 - 
ethylpiperazin - 1 -yl ) isoquinol ine , 

(119) 3- (5 -methoxy- 1, 2,3, 4 - te trahydronaphthalen - 1 - yl ) -1- 
( 4 - ethylpiperazin - 1 -yl ) isoquinol ine , 

(12 0) 3 - ( 6 -methoxy- 1 ,2,3,4- te trahydronaphthalen - 1 - yl ) - 1 - 
( 4 - ethylpiperazin- 1 -yl ) isoquinol ine , 

(121) 3 - (7 -methoxy- 1 ,2,3,4- te trahydronaphthalen - 1 - yl ) - 1 - (4 - 
ethylpiperazin - 1 - yl ) isoquinoline , 

(122) 3- (3 - hydroxymethylchroman - 6 -yl ) -1- (4 - ethylpiperazin - 
1-yl) isoquinoline, 

( 12 3 ) 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - ( 2 - pyr idyl ) isoquinoline , 

(124) 1- (l-ethylpiperazin-4-yl) -3- [5- (2- 
hydroxyethoxy ) pyr i din- 2 -yl] isoquinoline, 

(125) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxyethoxy ) pyr i din - 5 - yl ] i soquinol ine , 

(126) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
me thoxyethoxy ) pyridin - 5 - yl ] i soquinol ine , 

(127) 1- (1- ethylpiperazin- 4 -yl) -3- [5- (2- 
me thoxyethoxy ) pyridin - 2 -yl] isoquinoline , 

(128) 3- ( 2 - propylcarbonylaminopyridin - 5 - yl ) -1- (4- 
ethylpiperazin - 1-yl) isoquinoline, 
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(12 9) 3 - [ (2 - methyl sul forty lpyridin) - 5 -yl] - 1 - (4 - 
ethylpiperaz in_- 1 - yl ) i soquinol ine , 

(13 0) 3- t (2 -ethyl sulfony lpyridin) -5-yl) -1- (4- 
ethylpiperazin- 1 -yl ) i soquinol ine , 

(131) 1- ( 1 - ethylpiperazin - 4 -yl ) -3- (2 -butylpyridin- 5 - 
yl) isoquinoline, 

(132) 1- (l-ethylpiperazin-4 -yl) -3- [5- (3- 
f luoropropyl ) pyridin- 2 -yl) isoquinoline, 

(133) 1 - (l-ethylpiperazin-4 -yl) -3 - [2 - (3 - 
f luoropropyl ) pyridin - 5-yl] isoquinoline, 

(134) 1- (l-ethylpiperazin-4-yl) -3- [5- (3- 
hydroxypropyl ) pyridin- 2 -yl] isoquinoline, 

(135) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
hydroxypropyl ) pyridin- 5 -yl] isoquinoline, 

(136) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxybutyl ) pyridin -5-yl] isoquinoline , 

(137) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (4- 
hydroxybu tyl ) pyridin -5-yl] isoquinoline , 

(13 8) 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - [2 - (3 -hydroxy- 3 - 
methyl butyl ) pyridin - 5 - yl ] isoquinoline , 

(139) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
me thoxypropyl ) pyridin - 5 - yl ] i soquinol ine , 

(14 0) 1- (l-ethylpiperazin-4 -yl) -3- [3- (3- 
me thoxypropyl ) pyridin -5-yl] isoquinoline , 

(141) 1- (l-ethylpiperazin-4 -yl) -3- [5- (3- 
me thoxypropyl ) pyridin - 2 - yl ] i soquinol ine , 
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(142) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
ethoxypropyl ) pyridin - 5 -yl] isoquinoline , 

(143) l-ll-Vthylpiperazin-4 -yl) -3 - [2 - [3 - (2- 
propoxy) propyl] pyridin- 5 -yl] isoquinoline, 

(144) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
methoxybutyl ) pyridin- 5 -yl) isoquinoline, 

(145) 1- (1 -ethylpiperazin-4 -yl) -3- {2- [2- ( 2 - hydroxy - 2 - 
cyclohexyl ) ethynyl] pyridin- 4 -yl} isoquinoline, 

(146) 1- (l-ethylpiperazin-4-yl) -3- [2- ( 1 - butyn - 1 - yl ) pyridin 
5-yl] isoquinoline, 

(147) 1- (4 - ethylpiperazin- 1 -yl) -3- [2- (morphol in - 4 - 
yl ) pyridin - 5 - yl] i soquinoline , 

(148) 1- (4 - ethylpiperazin - 1 -yl ) -3- [5- (morpholin - 4 - 
yl ) pyridin - 2 - yl ] isoquinol ine , 

(149) 3- [2- (2 , 6 - dimethylmorpholin - 4 - yl ) pyridin - 5 -yl] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(150) 1- ( 4 - ethylpiperaz in - 1 - yl ) -3- [2- ( thiomorphol in - 4 - 
yl ) pyridin - 5 -yl ] isoquinoline, 

(151) 1- (4 -ethylpiperazin- 1 -yl) -3- [2- ( S - oxy thiomorphol in - 
4 -yl ) pyridin- 5-yl] isoquinoline, 

(152) 1- (4 - ethylpiperazin - 1 -yl ) -3- [2- ( 4 - hydroxypiper idin - 1 
yl ) pyridin - 5 -yl ] isoquinoline, 

(153) 1- (4 - ethylpiperazin - 1 -yl ) -3- [2- ( 4 - me thoxypiper idin - 1 
yl) pyridin- 5-yl] isoquinoline, 

(154) 1- (4-ethylpiperazin-l-yl) -3- [2- (4- 

hydroxymethylpiperidin - 1 - yl ) pyridin - 5 - yl ] i soquinol ine , 
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(155) 3- [2- (5, 6-dihydro-2H-pyran-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline, 

(156) 3- [2- (tetrahydropyran-4-yl)pyridin-5-yl] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline, 

(157) 3- [4- [3- (3 -pyridyl ) propoxy] phenyl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinol ine, 

(158) 1- ( 1 - ethylpiperazin - 4 - yl ) -3- ( 1 - phenylpiperaz in - 4 - 
yl) isoquinoline , 

(159) 1- ( 1 - ethylpiperazin - 4 - yl ) -3- [1- (2 -pyridyl) piperazin- 
4-yl] isoquinoline, 

(160) 3- [4- (4 -morpholinyl ) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(161) 1- (l-ethylpiperazin-4-yl) -3- (2- 
hydroxyme thyl thiophen - 4 - yl ) isoquinol ine , 

(162) 1- (l-ethylpiperazin-4 -yl) -3- (2- 
hydroxyme thyl thiophen - 5 - yl ) isoquinol ine , 

(163) 1- (l-ethylpiperazin-4-yl) -3- [2- (2- 
hydroxy ethyl ) thiophen - 5 - yl ] i soquinoline , 

(164) 1- (l-ethylpiperazin-4-yl) -3- [2- (1- 
hydroxypropyl ) thiophen -4 -yl] isoquinoline, 

(165) 1- (l-ethylpiperazin-4-yl) -3- [2- (1- 
hydroxypropyl ) thiophen-5 -yl) isoquinoline, 

(166) 3- [2- ( tetrahydropyran-4 -yl) thiophen - 5 - yl ] -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline, 

(167) 1- (l-ethylpiperazin-4-yl) -3- [4-methyl-5- (2- 
hydroxy ethyl ) thiazol-2-yl] isoquinoline, 
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(168) 1- (l-ethylpiperazin-4-yl) -3- (2 - hydroxymethyl thiazol - 
5 -yl) isoquinol ine , 

(16"9T X-~(l^ethyipiperazin-4 -yl) -3- [1- (2- 

hydroxyethyl ) pyrazol - 3 -yl ] isoqu incline , 
(17 0) 1- (l-ethylpiperazin-4 -yl) -3 - [ (1 - 
hydroxypropyl ) thiazol - 5 - yl ] i soquinol ine , 

(171) 1- (l-ethylpiperazin-4-yl) -3- [2- (3- 
hydroxypropyl ) thiazol - 5 -yl ] isoquinoline, 

(172) 1- (l-ethylpiperazin-4 -yl) -3- [2- (3- 
methoxypropyl ) thiazol - 5 -yl] isoquinoline, 

(173) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (4- 
morpholinyl) thiazol-5-yl] isoquinoline, 

(174) 3- ( 2 -propylcarbonylaminopyrimidin - 5 - yl ) -1- (4- 
e thy 1 piper az in - 1 -yl) isoquinoline, 

(175) 3- [2- (5, 6 -dihydro-2H-pyran-4 -yl) thiophen - 4 - yl ] -1- (4- 
ethylpiperazin - 1 -yl ) i soquinol ine , 

(176) 3 - [2 - (5, 6-dihydro-2H-pyran-4 -yl) thiophen - 5 - yl ] -1- (4- 
ethylpiperazin - 1 - yl ) isoquinol ine , 

(177) 1- (l-ethylpiperazin-4 -yl) -3- 
(phenylethynyl ) isoquinol ine , 

(178) 1- (l-ethylpiperazin-4 -yl) -3- (4- 
me thoxypheny 1 ) ethynyl i soquinol ine , 

(179) 1- (1 -ethylpiperazin-4 -yl) -3- (2- 
pyridyl) ethynylisoquinoline, 

(180) 3- [3- (4 -rnorpholinyl) -1-propynyl] -1- (4- 
e thylpiperazin - 1 - yl ) i soquinol ine , 
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(181) 1- (1 -ethylpiperazin-4 -yl) -3- (3-phenyl-l- 
propynyl) isoquinoline, 

(182) 1- (l-ethylpiperazin-4-yl) -3- (4-phenyl-l- 
butynyl) isoquinoline , 

(183) 1- (1 -ethylpiperazin-4 -yl) -3- [4- (2- 
hydroxyethoxy) phenyl ethynyl] isoguinol ine , 

(184) 1- (l-ethylpiperazin-4-yl) -3- 
benzoyl ethynyl i soquinol ine , 

(185) 1- (l-ethylpiperazin-4-yl) -3- (2,4- 
1 dimethoxypheriylethynyl ) isoquinoline, 

; (186) 1- (1 -ethylpiperazin-4 -yl) -3- [3- ( 3 -methoxypropyl ) -5- 

f pyridyl] ethynylisoquinoline, 

I (187) 1- (1 -ethylpiperazin-4 -yl) -3- [2- (2- 

hydroxyethoxy) phenyl] ethynylisoquinoline, 
1 (188) 1- (1 -ethylpiperazin-4 -yl) -3- [3- ( 2 - hydroxyethoxy ) -2- 

z _ pyridyl] ethynylisoquinoline, 

(189) 1- (l-ethylpiperazin-4-yl) -3- (trans-2- 
phenylethenyl ) isoquinoline, 

(190) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (4- 
me thoxyphenyl ) ethenyl] isoquinoline, 

'(191) 1- (l-ethylpiperazin-4-yl) -3- [cis-2- (4- 
me thoxyphenyl ) ethenyl] isoquinoline, 

(192) 1- (1 - ethylpiperazin- 4 -yl) -3- (cis - 1 -methyl - 2 - 
phenylethenyl ) isoquinoline, 

(193) 1- (l-ethylpiperazin-4 -yl) -3- ( trans - 1 -me thyl - 2 - 
phenylethenyl) isoquinoline, 
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(194) 1- (1 - ethylpiperazin-4 -yl) -3- [trans-2- (2- 
hydroxyethoxyphenyl) ethenyl] isoquinoline, 

(195) 1- (l-ethylpiperazin-4 -yl) -3- [trans-2- (2- 
methoxyphenyl ) ethenyl] isoquinoline, 

(196) 1- (1 -ethylpiperazin-4 -yl) -3- ( trans - 2 -methyl - 2 - 
phenyl e then- 1 -yl) isoquinoline, 

(197) 1- (1 -ethylpiperazin-4 -yl) -3- [trans-2- (2- 
f luorophenyl ) ethenyl] isoquinoline, 

(19 8) 1- (1 -ethylpiperazin-4 -yl) -3 - [(E) -4 - (2- 
hydroxyethoxy ) styryl] isoquinoline, 

(19 9) 1- (1 -ethylpiperazin-4 -yl) -3- {trans-2 - [3- (2- 
hydroxyethoxy ) phenyl ] ethenyl } isoquinol ine , 

(200) 3-{(E)-2-[2- (4 - morphol iny 1 ) pyr idin - 5 - yl ] ethenyl} -1- 
(4 - ethylpiperazin - 1 -yl) isoquinoline, 

(201) 3 - [(E) -2- (4 -methyl sul f onylpheny 1 ) ethenyl] -1- (4- 
ethylpiperazin - 1 - yl ) i soquinol ine , 

(202) 3 - [(E) -2- (2 -methyl sul f onylpheny 1) ethenyl] -1- (4- 
e thylpiperazin - 1 - yl ) i soquinol ine , 

(203) 3-[(E)-2-(4 - methyl sul f onylme thy lphenyl) ethenyl] - 1 - 
( 4 - ethylpiperazin - 1 - yl ) i soquinol ine , 

(204) 3-{(E)-2-[3- (4 -morphol inyl) phenyl] ethenyl} -1- (4- 
e thylpiperazin - 1 -yl) isoquinoline, 

(205) 3-{(E)-2-[4-(4 - morphol inyl ) phenyl ] ethenyl} - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline, 

(206) 3-{(E)-2 -methyl - 2 - [4 - (4 - morphol iny 1 ) phenyl ] ethenyl } - 
1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinol ine , 
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(207) 3 - { (E) -2 -methyl -2 - [3 - (4 -morphol inyl ) phenyl] ethenyl} - 
1 - (4 -ethylpiperazin- 1 -yl) isoquinoline , 

(208) 3- [(E) -2 -methoxymethyl - 2 - phenyl e thenyl ] - 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline, 

(209) 1- (1 -ethylpiperazin-4 -yl) -3- [trans-2- (2- 
pyridyl) ethenyl] isoquinoline, 

(210) 1- (l-ethylpiperazin-4-yl) -3- [trans-2- (4- 
pyridyl) ethenyl] isoquinoline, 

(211) 1- (l-ethylpiperazin-4 -yl) -3- [3- ( 2 -me thoxy ) phenyl - 2 - 
propenyl] isoquinoline, 

(212) 1- (l-ethylpiperazin-4-yl) -3- [3- (2- 
hydroxye thoxy) phenyl - 1 -propenyl] isoquinoline, 

(213) 3-{(E)-2-[2- (4-morpholinyl)pyridin-5-yl] ethenyl} -1- 
(4 - ethylpiperazin- 1 - yl) isoquinoline, 

(214) 3-{(E)-2-[3-(4 - morphol inyl ) pyri da z in - 6 -yl] ethenyl} - 1 
( 4 - ethylpiperazin - 1 - yl ) isoquinoline , 

(215) 3-{(E)-2-[4-(4 - morphol inyl ) pyrimidin- 6 -yl] ethenyl} - 1 
(4 - ethylpiperazin- 1 -yl) isoquinoline, 

(216) 3-{(E)-2-[2-(4 - morphol inyl ) pyr a z in - 6 -yl] ethenyl } - 1 - 
( 4 - ethylpiperazin - 1 - yl ) i soquinol ine , 

(217) 3- [1- (4 -methoxyphenyl) ethenyl] -1- (4 - ethylpiperazin - 1 
yl) isoquinoline, 

(218) 1- (l-ethylpiperazin-4-yl) -N-phenyl-3- 
i soquinol inec a rboxamide , 

(219) 1- (1 -ethylpiperazin-4 -yl) -3- (4- 
methoxyanilinomethyl ) i soquinol ine , 

36 



8046PCT 

(220) 1- (l-ethylpiperazin-4-yl) -3- (4- 
methoxybenzyl amino) isoquinoline , 

(221) 1- (1 - ethylpiperazin- 4 -yl) - 4 -methoxy - 3 - (4- 
methoxyphenyl) isoquinoline, 

(222) 1- (l-ethylpiperazin-4-yl) - 5 -methyl - 3 - (4- 
methoxyphenyl ) isoquinoline, 

(223) 1- (4 -ethylpiperazin- 1-yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] - 6 - f luoro isoquinoline , 

(224) 1- (l-ethylpiperazin-4-yl) -6-fluoro-3- (4- 
methoxyphenyl ) isoquinoline, 

(225) 1- (l-ethylpiperazin-4-yl) -6-methyl-3- (4- 
methoxyphenyl) isoquinoline, 

(226) 1- (4 - ethylpiperazin - 1 -yl ) - 6 -me thoxy - 3 - (4- 
trif luoromethylphenyl ) isoquinoline , 

(227) 1- (4 -ethylpiperazin- 1-yl) - 6 -methoxy - 3 - (4- 
methoxyphenyl ) isoquinoline, 

(228) 1- (1 -ethylpiperazin-4 -yl) -7-methyl-3- (4- 
methoxyphenyl ) isoquinoline, 

(229) 1- (4 - ethylpiperazin - 1 -yl ) -7-fluoro-3- (4- 
me thoxyphenyl ) isoquinoline, 

(230) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxye thoxy ) phenyl ] - 7 - f luoroi soquinol ine , 

(231) 1- (4-ethylpiperazin-l-yl) -7 -methoxy- 3 - 
phenyl i soquinol ine , 

(232) 1- (4 -ethylpiperazin-l-yl) - 7 - me thoxy - 3 - (2- 
me thoxyphenyl ) isoquinoline, 
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(233) 1- (l-ethylpiperazin-4-yl) -8-fluoro-3- (4- 
methoxyphenyl ) isoquinoline, 

(234) 1- (l-ethylpiperazin-4-yl) - 8 - f luoro- 3 - [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(235) 1- (l-ethylpiperazin-4 -yl) - 8 -methoxy- 3 - (4- 
methoxyphenyl) isoquinoline, 

(236) 1- (1 -propylpiperazin-4 -yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(237) 1- (l-propylpiperazin-4-yl) -3- [4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(2 38) 1 - ( 1 - isopropylpiperazin - 4 -yl ) - 3 - ( 4 - 
me thoxyphenyl ) isoquinoline, 

(239) 1- ( 1 - cyclopropylpiperazin- 4 -yl ) -3- (4- 
methoxyphenyl ) isoquinoline, 

(240) 1- (l-allylpiperazin-4-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(241) 1- [1- (2-fluoroethyl)piperazin-4 -yl] -3- (4- 
methoxyphenyl ) isoquinoline, 

(242) 1- [4- (2 -hydroxyethyDpiperazin- 1 -yl] -3- (4- 
me thoxyphenyl ) isoquinoline, 

(243) 3- (4 - ethylsulf onylaminome thy lphenyl ) -1- [4- (2- 
hydroxy ethyl ) piperazin - 1 - yl] isoquinol ine , 

(244) 8- (4 - ethylpiperazin- 1-yl) -6- (4- 
methoxyphenyl ) pyrido [2 , 3 - c] pyridine, 

(245) 8- (l-ethylpiperazin-4-yl) -6- [4- (2- 
hydroxye thoxy ) phenyl ] -1,7- naph thyr id ine , 
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(246) 8- (l-ethylpiperazin-4-yl) -6-{4-[(S)-2- 
hydroxypropoxy ] phenyl} - 1 , 7 -naphthyridine, 

(247) 8- (l-ethylpiperazin-4 -yl) -6- [4- (3- 
hydroxypropyl ) phenyl] - 1 , 1 - naphthyridine , 

(248) 8- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxybutyl) phenyl] -1,7 -naphthyridine, 

(249) 8- (l-ethylpiperazin-4-yl) -6- [4- ( 3 - hydroxy - 1 - 
f luoropropyl ) phenyl] -1,7 -naphthyridine, 

(250) 8- (1 -ethylpiperazin-4 -yl) -6- [4- ( 2 - hydroxy - 2 - 
methylpropoxy ) phenyl ] - 1 , 7 -naphthyridine, 

(2 51 ) 1 - (1 - ethylpiperazin-4 -yl ) - 3 - (4 - me thoxyphenyl ) -2,6- 
naphthyridine , 

( 2 52 ) 5 - ( 1 -ethylpiperazin - 4 -yl ) - 7 - (4 - me thoxyphenyl ) -1,6- 
naphthyridine , 

(253) 5- [4- (2 -hydroxyethoxy) phenyl ] -7- { 4 - me thylpiperaz in - 1 - 
yl ) thieno [2 , 3 - c] pyridine , 

(254) 7 - (l-ethylpiperazin-4 -yl) -5- [4- (1- 
hydroxypentyl ) phenyl] thieno [2 , 3 -c] pyridine, 

(255) 7 - (l-ethylpiperazin-4 -yl) -5- [4- (1 -hydroxy- 3 - 
methyl butyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(256) 7 - (l-ethylpiperazin-4-yl) -5- [4- { 3 - hydroxy - 1 - 
f luoropropyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(257) 5- [4- ( 3 - hydroxypropyl ) - 3 - chlorophenyl ] -7- (4- 
e thylpiperaz in - 1 - yl ) thieno [ 2 , 3 - c ] pyridine , 

(258) 7 - (l-ethylpiperazin-4 -yl) -5- [3- (2- 
hydroxye thoxy ) phenyl ] thieno [2 , 3 - c ] pyridine , 
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(259) 7- (4 -ethylpiperazin-l-yl) -5- (4- 
hydroxyethoxyphenyl ) thieno [2 , 3 - c] pyridine , 

(260) 7- (1 -ethylpiperazin- 4 -yl) -5- [4- ( 2 - hydroxy - 2 - 
methylpropoxy) phenyl] thieno [2 , 3 - c] pyridine , 

(261) 5- [3- ( 3 - hydroxypropyl) - 4 -me thoxyphenyl ] -7- (4- 
ethylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine , 

(262) 5- [4- (3 -hydroxypropyl) - 3 - cyanophenyl ] -7- (4- 
ethylpiperazin - 1 - yl ) thieno [2 , 3 - c] pyridine , 

(263) 5- [2- (4-morpholinyl)pyridin-5-yl] -7- (4- 
ethylpiperazin - 1 - yl) thieno [2 , 3 - c] pyridine , 

(264) 5- [2- (4 thiomorpholinyl) pyridin- 5 -yl] -7- (4- 
e thylpiperazin - 1 -yl) thieno [2 , 3 -c] pyridine, 

(265) 5- [2- (4 - hydroxypiperidin- 1 - yl ) pyridin- 5 -yl] -7- (4- 
e thylpiperazin - 1 - yl ) thieno [2 , 3 - c] pyridine , 

(266) 5- [4- (5, 6-dihydro-2H-pyran-4-yl)phenyl] -7- (4- 
e thylpiperazin - 1 -yl ) thieno [2 , 3 - c] pyridine , 

(267) 5- [2- (2 -methoxyethoxy- 2 -methyl) pyridin- 5 -yl] -7- (4 
ethylpiperazin- 1-yl) thieno [2 , 3-c] pyridine, 

(268) 5- [2- (2 -hydroxyethoxy) pyridin- 5 -yl] -7- (4- 
e thylpiperazin - 1 - yl ) thi eno [2 , 3 - c] pyridine , 

(269) 5- [2- (2 -methoxyethoxy) pyridin - 5 - yl ] -7- (4- 
e thylpiperazin - 1 - yl ) thieno [2 , 3 - c] pyridine , 

(270) 5- [4- ( 4 - hydroxycyclohexen - 1 - yl ) phenyl ] -7- (4- 
e thylpiperazin - 1-yl) thieno [2, 3-c] pyridine , 

(271) 7- (l-ethylpiperazin-4-yl) -5- (4- 
pen tanoylphenyl ) thieno[2, 3-c] pyridine, 
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(272) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
methylbutanoyl ) phenyl ] thieno [2 , 3 - c] pyridine, 

(273) 7- (l-ethylpiperazin-4-yl) -5- [4- (N- 

cyclohexyl amide) phenyl] thieno [2 # 3 - c] pyridinecarboxamide , 

(274) 7- (l-ethylpiperazin-4 -yl) -5- [4- (pyrrol idinyl - 1 - 
carbonyl) phenyl] thieno [2, 3-c] pyridine, 

(275) 5- [4- ( 2 - hydroxy e thoxy) phenyl ] -7- [4- (2- 
hydroxye thyl ) piperazin-l-yl] thieno [3 , 2 - c] pyridine, 

(276) 5- (4 -methoxyphenyl ) -7- [4- ( 2 - hydroxyethyl ) piperazin - 
1 -yl] thieno [2 , 3-c] pyridine, 

(277) 4- (4 - ethylpiperazin - 1 -yl ) -6- (4- 
methoxyphenyl ) thieno [ 3 , 4 - c] pyridine , 

(278) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxyethoxy ) phenyl] thieno [3 , 4 - c] pyridine , 

(279) 4- (4 -methylpiperazin- 1 -yl) -6- [4- (2- 
hydroxye thoxy ) phenyl] thieno [3 , 2 - c] pyridine , 

(280) 4- (4-ethylpiperazin-l-yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine, 

(281) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxy ethyl ) phenyl] thieno [3 , 2 - c] pyridine , 

(282) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxypropyl ) phenyl] thieno [3 , 2 -c] pyridine, 

(283) 4- (4-ethylpiperazin-l-yl) -6- [4- (1- 
hydroxybu tyl ) phenyl ] thieno [3 , 2 - c ] pyridine , 

(284) 4- (l-ethylpiperazin-4-yl) -6- [3- (2- 
hydroxye thoxy ) phenyl ] thi eno [ 3 , 2 - c ] pyridine , 
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(285) 4- (l-ethylpiperazin-4-yl) -6- [4- (3- 
hydroxybutyl) phenyl] thieno [3 , 2 -c] pyridine, 

(286) (4 -ethylpiperazin- 1 -yl) -6- [4- (2- 
hydroxyethoxy) phenyl] thieno [3 , 2 -c] pyridine, 

(287) 4- (4-ethylpiperazin-l-yl) -6- [4- (2- 
hydroxypropoxy ) phenyl] thieno [3 , 2 - c] pyridine, 

(288) 6 - [4- (2 -methyl - 2 - hydroxypropoxy) phenyl] -4- (4- 
methylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine, 

(289) 6- [4- (2 -methyl - 2 -hydroxypropoxy) phenyl] -4- (4- 
propylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine, 

(290) 6- [4- (2 -methyl - 2 - hydroxypropoxy) phenyl] - 4- (4- 
ethylpiperazin - 1 -yl) thieno [3 , 2 - c] pyridine , 

(291) 4- (4-ethylpiperazin-l-yl) -6- [4- (3 -hydroxy- 3 - 
methylbutyl ) phenyl] thieno [3 , 2 - c] pyridine, 

(292) 6- [4- (4 -methyl - 4 - hydroxypentyloxy) phenyl ] -4- (4- 
ethylpiperazin - 1 -yl ) thieno [3 , 2 - c] pyridine, 

(293) 4- (4 -propylpiperazin - 1 -yl) -6- [4- (2- 
hydroxyethoxy) phenyl ] thieno [ 3 , 2 - c] pyridine , 

(294) 6 - [4- (2 -methyl - 2 - hydroxypropoxy) phenyl] -4- [4- (2 
f luoro ethyl ) piperazin - 1 - yl ) thieno [ 3 , 2 - c ] pyridine, 

(295) 4 - [4- (2 - fluoroethyl) piperazin- 1 -yl] -6- [4- (2- 
hydroxyethoxy ) phenyl ] thieno [ 3 , 2 - c] pyridine , 

(296) 6- [4- (2 -methyl - 2 -hydroxypropoxy) phenyl] - 4 - [4 - (2 
hydroxy ethyl ) piperazin - 1 - yl ] thieno [3,2-c] pyridine , 

(297) 6 - [4 - (2 -methyl - 2 - hydroxypropoxy ) phenyl] - 4 - [4 - (2 
phenyl ethyl) piperazin- 1-yl] thieno [3, 2-c] pyridine, 
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(298) 7- (l-ethylpiperazin-4-yl) -5- [3- (2- 
hydroxye thoxy) phenyl] furo [2, 3 -c] pyridine, 

(299) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropyl ) phenyl] furo [2, 3 -c] pyridine, 

(300) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxybutyl ) phenyl] furo [2 , 3 -c] pyridine, 

(301) 7- (l-ethylpiperazin-4-yl) -5- [4- (2- 
hydroxyethoxy ) phenyl] furo [2 , 3 - c] pyridine, 

(302) 7- (l-ethylpiperazin-4-yl) -5- {4- [ (R) - 2 - hydroxy - 1 - 
methylethoxy] phenyl } furo [2 , 3 - c] pyridine, 

(303) 7- (l-ethylpiperazin-4 -yl) -5- {4- [ (S) - 2 - hydroxy - 1 - 
methylethoxy] phenyl} furo [2 , 3 - c] pyridine, 

(304) 7- (l-ethylpiperazin-4-yl) -5-{4-[(S)-2- 
hydroxypropoxy] phenyl } furo [2 , 3 - c] pyridine , 

(305) 7- (l-ethylpiperazin-4-yl) -5- {4 - [ (R) -2- 
hydroxypropoxy] phenyl } furo [2 , 3 - c] pyridine , 

(306) 7- (l-ethylpiperazin-4 -yl) -5- [4- ( 3 - hydroxy - 3 - 
methylbutoxy ) phenyl] furo [2 , 3 - c] pyridine , 

(307) 7- (l-ethylpiperazin-4-yl) -5- {trans-2- [4- (2- 
hydroxye thoxy ) phenyl] ethenyl } furo [2 , 3 - c] pyridine, 

(308) 7 - (1 - ethylpiperazin - 4 -yl ) - 5 - { trans - 2 - [2 - (2 - 
hydroxy e thoxy ) phenyl ] ethenyl } f uro [2 , 3 - c] pyridine , 

(309) 1- (l-ethylpiperazin-4 -yl) -3- [4- ( 2 - hydroxy - 2 - 
methylpropoxy ) phenyl] i soquinol ine , 

(310) 1- ( 1 - ethylpiperaz in - 4 - yl ) -3- ( 3 - phenyl - 3 - hydroxy - 1 - 
propynyl) i soquinol ine , 
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(311) 1- (l-ethylpiperazin-4-yl) - 8 -methyl - 3 - (4- 
methoxyphenyl) isoquinoline, 

(312) 1 - (1 -ethylpiperazin -4 -yl) - 4 -methyl - 3 - (4 - 
methoxyphenyl ) isoquinoline, 

(313) 1- [1- (2 -cyanoethyl) piperazin-4 -yl] -3- (4- 
methoxyphenyl ) isoquinoline, 

(314) 1- [1- (carbamoylmethyl ) piperazin - 4 -yl ] -3- (4- 
methoxyphenyl ) isoquinoline, 

(315) 1- (4 - ethyl sul f onylpiperazin - 1 - yl ) -3- (4- 
methoxyphenyl ) isoquinoline, 

(316) 4 -piperidinyl - 6 - [4- (2-methyl-2- 
hydroxypropoxy ) phenyl] thieno [3 , 2 - c] pyridine , 

(317) 7- (l-ethylpiperazin-4-yl) -5- [4- (3- 
hydroxypropoxy ) phenyl] f uro [2 , 3 - c] pyridine , 

(318) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenyl ) isoquinoline, 

(319) 1 - {N- [2 - (2 -dimethyl amino) ethyl] - N -methyl amino} -3 - (4 
methoxyphenyl) isoquinoline, 

(320) 1 - (4 -morphol inyl ) - 3 - (4 -methoxyphenyl) isoquinoline, 

(321) 1- ( 1 - ethyl - 2 - pyrrol idinyl ) methylamino - 3 - (4- 
me thoxyphenyl ) isoquinoline, 

(322) 3 - (4 -methoxyphenyl) - 1 - [2 - (2 - 
pyridyl) ethyl] aminoi soquinol ine , 

(323) l-[2-(4 - morphol inyl ) ethyl] amino- 3 - (4 - 
methoxyphenyl) isoquinoline, 

( 324 ) 1 - ( 1 - imidazolyl ) - 3 - ( 4 -methoxyphenyl ) i soquinol ine , 
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(325) 1- [4- (piperidin-l-yl)piperidin-l-yl] -3- (4- 
methoxyphenyl) isoquinoline , 

(326) 1 - (1 , 4, 5, 6 - tetrahydropyrimidin- 1 -yl) -3 - (4 - 
methoxyphenyl) isoquinoline, 

(327) 1- (1 -ethylhomopiperazin-4 -yl) -3- (4- 
methoxyphenyl) isoquinoline, 

(328) 3- (4 -methoxyphenyl) -1- ( 4 - ethylpiperazin - 1 - 
yl ) methyl isoquinoline , 

(329) 1- (4 -ethylpiperazin- 1-yl) -3- [3- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(330) 1- (4 -ethylpiperazin- 1-yl) -3- (4- 
ethoxyphenyl ) isoquinoline, 

(331) 1- (4 -ethylpiperazin- 1-yl) -3- [4- (3- 
hydroxypropoxy ) phenyl] isoquinoline , 

(332 ) 1 - (4 - ethylpiperazin- 1 -yl) - 3 - (3,4- 
ethylenedioxyphenyl ) isoquinoline , 

(333) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (3- 
methoxypropyl ) phenyl] isoquinoline , 

(334) 1 - (4 -ethylpiperazin- 1-yl) -3- [4- (n- 
butyl ) phenyl ] isoquinoline, 

(335) 1- (4 - ethylpiperazin - 1 -yl ) -3- ( 4 - me thoxypyr idin 
yl) isoquinoline, 

(336) 1 - (4 - ethylpiperazin- 1 -yl ) - 3 - [4 - ( 1 , 3 - dioxolan- 
ylmethyloxy) phenyl] isoquinoline, 

(337) 1- (4 -ethylpiperazin- 1-yl) -3- [4- (2,3- 
dihydroxypropoxy) phenyl] isoquinoline, 
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(338) 1- (4-ethylpiperazin-l-yl) -3- (4- 
carbamoylmethoxyphenyl ) isoquinoline, 

(339) 1- (4 -ethylpiperazin-l-yl) -3- (4- 
tri f luoromethoxyphenyl ) isoquinoline, 

(340) 1- (4-ethylpiperazin-l-yl) -3- [4- (2 -hydroxyethoxy) 
methoxyphenyl] isoquinoline, 

(341) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methylthiophenyl) isoquinoline, 

(342) 1- (4 -ethylpiperazin-l-yl) -3- (4- 
methylsulf onylphenyl ) isoquinol ine , 

(343) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 2 - hydroxy - 3 - 
methoxypropoxy ) phenyl] isoquinoline, 

(344) 1- (4-ethylpiperazin-l-yl) -3- (2 -methoxypyridin - 5 - 
yl) isoquinoline, 

(345) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 1 - hydroxy - 1 - 
methylethyl ) phenyl] isoquinoline, 

(346) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
hydroxyethyl ) carbamoyl] phenyl } isoquinoline , 

(347) 1- (4-ethylpiperazin-l-yl) -3- {4- [N - ( 2 - 
hydroxy ethyl ) sulf amoyl] phenyl } isoquinoline, 

(348) 1- (4 -ethylpiperazin-l-yl) -3- [4- (1- 
hydroxy ethyl ) phenyl] isoquinoline, 

(349) 1- (4 -ethylpiperazin-l-yl) -3- [4- 
( propyl sulf onyl ) phenyl] isoquinoline, 

(350) 1 - (4-ethylpiperazin-l-yl ) - 3 - {4 - [ (3 - 
me thoxypropyl ) sul f onyl ] phenyl } i soquinol ine , 
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(351) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethyl) phenyl] isoquinoline, 

(352) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl ) sulf onylphenyl ] isoquinoline, 

(353) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
propylsulf amoyl ) phenyl] isoquinoline, 

(354) 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
methoxy ethyl ) sulf amoyl] phenyl} isoquinoline, 

(355) 1- (4-ethylpiperazin-l-yl) -3- [4- (3- 
f luoropropyl ) sulf onylphenyl] i soquinoline , 

(356) 1- (4 -ethylpiperazin-l-yl) -3- [4- (pyrrolidin 
yl) sulf onylphenyl ] isoquinoline, 

(357) 1- (4 -ethylpiperazin-l-yl) -3- [4- di- 
ethyl sulf amoyl ) phenyl] isoquinoline , 

(358) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N-methyl-N 
propylsulf amoyl ) phenyl] isoquinoline, 

(359) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N,N- 
di e thy 1 sul f amoyl ) phenyl] isoquinoline, 

(360) 1- (4 -ethylpiperazin-l-yl) -3- {4- [N - ti- 
me thy 1 propyl ) sul f amoyl ] phenyl } isoquinol ine , 

(361) 1- (4-ethylpiperazin-l-yl) -3- [4- ( N - 
methyl sulf amoyl ) phenyl] isoquinoline, 

(362) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N,N- 
dime thy 1 su 1 f amoyl ) phenyl ] isoquinol ine , 

(363) 1- (4 -ethylpiperazin-l-yl) -3- [4- (N- 
cyc lop ropy 1 su 1 f amoyl ) phenyl] isoquinoline, 
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(364) 1- (4-ethylpiperazin-l-yl) -3- [4- di- 
ethyl carbamoyl) phenyl] isoquino line, 

(365) 1- (4-ethylpiperazin-l-yl) -3- [4- (N- 
methylcarbamoyl ) phenyl] isoquinoline, 

(366) 1- (4-ethylpiperazin-l-yl) -3- [4- 
(ethylsulf onyl ) phenyl] isoquinoline , 

(367) 1- (4-ethylpiperazin-l-yl) -3- (3-fluoro-4- 
me thoxyethoxyphenyl ) isoquinol ine , 

(368) 1- (4-ethylpiperazin-l-yl) -3- (3, 5 - dif luoro - 4 - 
methoxyethoxyphenyl ) isoquinol ine , 

(369) 1- (4-ethylpiperazin-l-yl) -3- [3-fluoro-4- (2- 
hydroxyethoxy ) phenyl] isoquinoline, 

(370) 1- (4 -ethylpiperazin-l-yl) -3- [3, 5 - dif luoro - 4 - (2- 
hydroxyethoxy ) phenyl] isoquinoline , 

(371) 1- (4-ethylpiperazin-l-yl) -3- [3, 5 - dif luoro - 4 - (2- 
f luoroethoxy) phenyl] isoquinol ine , 

(372) 1 - [4- (2 -hydroxyethyl ) piperazin- 1 -yl] -3- [4- (N- 
e thyl sulf amoyl ) phenyl] isoquinoline , 

(373) 1- [4- (2 -hydroxyethyl ) piperazin - 1 -yl] -3- [4 - 
(propyl sulf onyl ) phenyl] isoquinoline, 

( 37 4 ) 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - (phenyl thio) i soquinol ine , 

(375) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl ) phenyl] isoquinoline , 

(376) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxypropyl ) phenyl ] isoquinoline , 

(377) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 2 - hydroxy - 2 - 

48 



98046PCT 



methylpropyl ) phenyl] isoquinoline, 

(378) 1- (4-ethylpiperazin-l-yl) -3-U- 

pyridylthio) isoquinoline , 

(379) 1- (4-ethylpiperazin-l-yl) -3- (4- 
butyrylphenyl ) isoquinoline, 

(380) 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxyiminobutyl ) phenyl] isoquinoline, 

(381) 1- (4-ethylpiperazin-l-yl) -3- [4- (N-methyl-N- 
propyl carbamoyl ) phenyl ] isoquinoline , 

(382) 1- (4 -ethylpiperazin-l-yl) -3 - {4 - [N - ( 2 - hydroxy ethyl ) -N- 
methylcarbamoyl] phenyl} isoquinoline, 

(383) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 1 - 
methylpropyl) phenyl] isoquinoline, 

(384) 1- (4 - ethylpiperazin - 1-yl) -3 - [4 - (N -propyl carbamoyl ) -3 - 
f luorophenyl] isoquinoline, 

(385) 1- (4 -ethylpiperazin-l-yl) -3- [3-fluoro-4- (2- 
hydroxy ethyl ) phenyl] isoquinoline, 

(386) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 2 - 
methylpropyl ) phenyl ] i soquinol ine , 

(387) 1- (4-ethylpiperazin-l-yl) -3- [4- (1,2- 
di hydroxy ethyl ) phenyl ] isoquinoline , 

(388) 1- (4 -ethylpiperazin-l-yl) -3- [4- ( 3 - hydroxy - 3 - 
methyl butyl) phenyl] isoquinoline, 

(3 89 ) 1 - (4 - ethylpiperazin - 1-yl) -3- [4- (3- hydroxy- 2,2- 
dime thy lpropyl ) phenyl] isoquinoline, 

(390) 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - [4 - (3 -hydroxy- 1,1- 
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dimethylpropyl) phenyl] isoquinoline, 
_ _ (391). l= C4-ethylpiperazin-r-yl)^3-T4-- dihV'droxV^ 
dimethylpropyl) phenyl] isoquinoline. 

(392) l- (4 -ethylpiperazin-1 -yl) -3- {4- [4- (2- 
hydroxyethyl ) te trahydropyran - 4 - yl ] phenyl } isoquinol ine , 

(393) l- (4-ethylpiperazin-l-yl) - 3 - ( 2 - hydroxyme thyl indan - 
yl) isoquinoline, 

(394) l- (4-ethylpiperazin-l-yl) -3- [ (3,4- 
dihydroxyme thyl ) phenyl ] isoquinoline , 

(395) 1- (4-ethylpiperazin-l-yl) - 3 - [4 - (l . 4 - dioxan- 2 - 
yDphenyl] isoquinoline, 

(396) 1- (4-ethylpiperazin-l-yl) -3- [4- ( te trahydrof uran - 2 - 
yDphenyl] isoquinoline, 

(397) l- (4-ethylpiperazin-l-yl) -3- [4- (cis-4- 
hydroxycyclohexyl) phenyl] isoquinoline. 

(398) 1- (4-ethylpiperazin-l-yl) -3- [4- (trans-4- 
hydroxycyclohexyl) phenyl] isoquinoline, 

(399) 1- (4-ethylpiperazin-l-yl) -3- [4 - ( tetrahydropyran - 4 - 
yDmethylphenyl] isoquinoline, 

(400) 4-chloro-l- (4-ethylpiperazin-l-yl) -3- ( 4 - 
methoxyphenyl) isoquinoline, 

(401) l- (4-ethylpiperazin-l-yl) -3- [4- (cis-4- 

hydroxytetrahydropyran-2-yDphenyl] isoquinoline, 

(402) 1- (4-ethylpiperazin-l-yl) -3- [4- (trans -4- 

hydroxytetrahydropyran-2 -yDphenyl] isoquinoline. 

(403) l- (4-ethylpiperazin-l-yl) -3- [4- (2- 
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hydroxypropoxy) phenyl] isoquinoline , 

C404.L l^.(4rethylpiperazin-l-yl)„-3- [_4_- (2 -hydroxy ^1_- - - 

methylethoxy ) phenyl] isoquinoline, 

(405) 1- (4 - ethylpiperazin - 1-yl) -3- (2 -methoxypyr idin - 4 - 
yl) isoquinoline, 

(406) 1- (4 - ethylpiperazin - 1 -yl ) -3- ( 2 - benzyloxypyr idin - 4 
yl ) isoquinoline and 1 - (4 - ethylpiperazin -1-yl) -3 - ( 2 - 
chloropyridin - 4 -yl) isoquinoline, 

(407) 1- (4 -ethylpiperazin- 1 -yl) -3- [2- (2- 
methoxyethoxy ) pyridin-4 -yl] isoquinoline, 

(408) 1- (4-ethylpiperazin-l-yl) -3- (4- 
carbamoylphenyl ) isoquinoline, 

(409) 1- (4 -ethylpiperazin-l-yl) -3- [4- 
(cyclohexylhydroxymethyl ) phenyl] isoquinoline , 

(410) 1- (4-ethylpiperazin-l-yl) -3- [4- (4- 
hydroxy tetrahydropyran - 4 -yl) phenyl] isoquinoline, 

(411) 1- (4-ethylpiperazin-l-yl) -3-{4-[bis(l, 3-thiazol-2 
yl) hydroxymethyl] phenyl} isoquinoline, 

(412) 1- (4-ethylpiperazin-l-yl) -3- [4- (1, 3-thiazol-2- 
yl) hydroxymethyl phenyl ] isoquinoline, 

(413) 1- (4-ethylpiperazin-l-yl) -3- [ (3- 
pyridyl ) hydroxymethyl] isoquinoline , 

(414) 1- (4-ethylpiperazin-l-yl) -3- ( 1 - indanon - 5 - 
yl) isoquinoline, 

(415) 1- (4-ethylpiperazin-l-yl) -3- ( 1 - hydroxyindan - 5 - 
yl) isoquinoline, 
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(416) 1- (4-ethylpiperazin-l-yl) -3- [4- (3 -hydroxy- 3 - 
methyl butyil : 3 - f luorophenyl] _isqq.uinolJ.ne, _ . 

(417) 1- (4-ethylpiperazin-l-yl) -3- [3-cyano-4- (2- 
hydroxyethoxy) phenyl] isoquinol ine , 

(418) 1- (4-ethylpiperazin-l-yl) -3- [3- (3- 
hydroxypropyl ) phenyl] isoquinol ine , 

(419) 1- (4-ethylpiperazin-l-yl) - 3 -benzylisoquinoline, 

(420) 1- (4-ethylpiperazin-l-yl) -3- ( 2 - hydroxy - 2 - 
phenylethyl) isoquinoline, 

(421 ) 3 - benzamide - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline , 

(422) 3 -benzenesulf onearaide- 1 - (4 - ethylpiperazin- 1 - 
yl) isoquinoline, 

(423) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxybenzene sulfonamide) isoquinoline , 

(424) 1- (4-ethylpiperazin-l-yl) -3- (4- 
methoxyphenoxymethyl ) isoquinoline, 

(425) 1- (4-ethylpiperazin-l-yl) -3- [4- ( 2 - hydroxye thoxy ) -2- 
methoxyphenyl ] isoquinoline, 

(426) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxycyclohexyloxy ) phenyl] isoquinol ine , 

(427) 4- (4-ethylpiperazin-l-yl) -2- (4- 
methoxyphenyl ) quinazoline , 

(428) 1- (4 -ethylpiperazin-l-yl) -3- ( 4 - me thoxyphenyl ) -7- 
azaisoquinoline , 

(429) 7- (4-ethylpiperazin-l-yl) -5- [2- (3- 
hydroxypropyl ) pyridin- 5 -yl] thieno [2 , 3 -c] pyridine, 
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(430) 7- (4-ethylpiperazin-l-yl) -5- [3- (2- 

hydroxyethoxy) styryl ]-thieno[ 2,3 — e] pyridine , 

(431) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxyethoxy) styryl] thieno [2 , 3 - c] pyridine, 

(432) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropyl) phenyl] thieno [2 , 3 -c] pyridine, 

(433) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxypropyl ) -3- 
methoxyphenyl ] thieno [2 , 3 - c] pyridine , 

(434) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxypropoxy ) phenyl] thieno [2 , 3 - c] pyridine , 

(435) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropoxy) phenyl] thieno [2 , 3 - c] pyridine , 

(436) 7- (4-ethylpiperazin-l-yl) -5- [4- (2- 
hydroxypropyl) phenyl] thieno [2 , 3 -c] pyridine, 

(437) 7- (4-ethylpiperazin-l-yl) -5- [3-chloro-4- (2- 
hydroxyethoxy) phenyl] thieno [2 , 3 - c] pyridine , 

(438) 7- (4-ethylpiperazin-l-yl) -5- [4- (l-methyl-2- 
hydroxyethoxy ) phenyl ] thieno [2 , 3 - c] pyridine , 

(439) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 3 - 
methylbutyl ) phenyl ] thieno [ 2 , 3 - c] pyridine , 

(440) 7- (4-ethylpiperazin-l-yl) -5- [4- (3- 
hydroxybutyl ) phenyl ] thieno [2 , 3 - c ] pyridine , 

(441) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 2 - 
me thy 1 propyl ) phenyl] thieno [2 , 3 - c] pyridine , 

(442) 7- (4-ethylpiperazin-l-yl) -5- [4- ( 3 - hydroxy - 2 , 2 - 
dime thy lpropyl ) phenyl ] thieno [2 , 3 - c ] pyridine , 
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(443) 7- (4 -ethylpiperazin-l-yl) -5- [4- (3 -hydroxy- 1 , 1- 
dimethylpropyl ) phenyl ] thieno [2 , 3 - c] pyridine, 

(444) 7- (4 -ethylpiperazin- 1-yl) -5- [4- (2- 
hydroxypropyl thio) phenyl ] thieno [2 , 3 - c] pyridine , 

(445) 7- (4 -ethylpiperazin- 1-yl) -5- (4- 
methanesulf onyl phenyl ) thieno [2 , 3 - c] pyridine, 

(446) 7- (4 -ethylpiperazin- 1-yl) -5- [4- (1- 
hydroxybutyl ) phenyl] thieno [2 , 3 -c] pyridine, 

(447) 7- (4 -ethylpiperazin- 1-yl) -5- [4- (N- 

me thy 1 carbamoyl ) phenyl] thieno [2 , 3 - c] pyridine , 

(448) 7- (4-ethylpiperazin-l-yl) -5- [4- di- 
ethyl carbamoyl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(449) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 
propylcarbamoyl ) phenyl] thieno [2 , 3 - c] pyridine, 

(450) 7- (4-ethylpiperazin-l-yl) -5- (4- 
ethanesulf onylphenyl] thieno [2 , 3 -c] pyridine, 

(451) 7- (4-ethylpiperazin-l-yl) -5- (4- 
propanesul f onylphenyl ) thieno [ 2 , 3 - c ] pyridine , 

(452) 7 - (4 -ethylpiperazin-l-yl) -5- [4- (N- 

bu tyl carbamoyl ) phenyl] thieno [2 , 3 -c] pyridine, 

(453) 7- (4-ethylpiperazin-l-yl) -5- [4- (N- 

cyc 1 open tyl ca rbamoyl ) phenyl] thieno[2,3-c] pyridine, 

(454) 7 - (4 -ethylpiperazin-l-yl) -5- [4- (cis-4- 

hydroxy tetrahydropyran - 2 - yl ) phenyl ] thieno [2 , 3 - c] pyridine , 

(455) 7 - (4-ethylpiperazin-l-yl) -5- [4- (trans-4- 

hydroxy tetrahydropyran - 2 - yl ) phenyl ] thieno [2 , 3 - c] pyridine , 
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(456) 7- (4 - ethylpiperazin- 1 -yl) -5- (2, 3 - dihydro - 2 - 

_ hxArQx.yme_t.hyl ^.2 -methylhenzof.uran.-3^yl ) phenyl] thieno [2 , 3_- 

c] pyridine , 

(457) 7- (4 -ethylpiperazin-l-yl) -5- [4- 

(cyclohexylhydroxymethyl) phenyl] thieno [2 , 3 - c] pyridine , 

(458) 7- (4 -ethylpiperazin-l-yl) -5- [4- 

( cy c 1 open tylhydroxyme thy 1 ) phenyl] thieno [2 , 3 - c] pyridine , 

(459) 7- (4 -ethylpiperazin-l-yl) -5- (4- 
g methoxyphenyl) thieno [2 , 3 - c] pyridine, 

m (4 6 0) 4- (4 -ethylpiperazin-l-yl) -6- [4- (1, 3 - dioxolan - 2 - 

f|i Yl ) methoxyphenyl] thieno [ 3 , 2 - c ] pyridine , 

Uf (461) 4- (4 -ethylpiperazin- 1-yl) -6- [4- (2- 

= hydroxyethoxy ) phenyl] thieno [3 , 2 - c] pyridine , 

m (462) 4- (4 -ethylpiperazin- 1-yl) -6- [4- (3- 

%s. hydroxypropoxy ) phenyl ] thi eno [3 , 2 - c] pyridine, 

{I (463) 4- (4 -ethylpiperazin- 1 -yl) -6- [4- ( 2 - hydroxy - 1 - 

methylethoxy) phenyl] thieno [3 , 2 - c] pyridine , 

(464) 4- (4 - ethylpiperazin- 1 -yl) -6- [4- ( 3 - hydroxy - 1 - 
propynyl ) phenyl ] thieno [ 3 , 2 - c] pyridine , 

(465) 4- (4 -ethylpiperazin-l-yl) -6- [4- (3- 
hydroxypropyl ) phenyl ] thi eno [3 , 2 -c] pyridine, 

(466) 4- (4 - ethylpiperazin - 1 -yl ) -6- [4- ( 3 - hydroxy - 3 - me thy 1 - 1 - 
butynyl ) phenyl ] thieno [3 , 2 - c] pyridine , 

(467) 7- (4 -ethylpiperazin- 1 -yl) -5- (4- 
methoxy phenyl ) f uro [ 2 , 3 - c ] pyridine and 

(468) 4- (4 -ethylpiperazin-l-yl) -6- (4- 
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methoxyphenyl ) f uro [3 , 2 - c] pyridine . 

Among _the condensed pyridine, compound according, to -the .. 

present invention, those which are particularly preferable from 
the viewpoint of pharmacological effects or safety are, for 
example, the following ones: 

(1) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (1- 
hydroxypropyl ) phenyl ] isoquinol ine , 

(2) 1- (4 -ethylpiperazin-l-yl) -3- [4- (3- 
hydroxypropyl ) phenyl] isoquinol ine , 

(3) 1- (4 -ethylpiperazin-1 -yl) -3- [4- (3- 
hydroxybutyl ) phenyl] isoquinol ine , 

(4) 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
hydroxyethoxy) phenyl] isoquinoline, 

(5) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
me thoxyethoxy) phenyl] isoquinoline, 

(6) 1- (4 -ethylpiperazin- 1 -yl) -3- [4- (2- 
f luoroethoxy ) phenyl ] i soquinol ine , 

(7) 3- [4- (2 - cyanoethoxy) phenyl] -1- (4 - ethylpiperazin- 1 - 
yl ) isoquinoline, 

(8) 7- (4 -ethylpiperazin- 1 -yl) -5- (4- 
hydroxyethoxyphenyl ) thieno [2, 3 -c] pyridine , 

(9) (4 -ethylpiperazin- 1-yl) -6- [4- (2- 
hydroxye thoxy) phenyl] thieno [3 , 2 - c] pyridine, 

(10) 4 - (4 - ethylpiperazin-l-yl) - 6 - [4 - (2 - 
hydroxypropoxy ) phenyl ] thieno [ 3 , 2 - c] pyridine and 

(11) 6- [4- (2 -methyl - 2 -hydroxy) propoxyphenyl] - (4- 
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ethylpiperazin- 1 -yl) thieno [3 , 2 - c] pyridine . 

. _ - Al.though some of -the condensed pyridine compound of -the 

present invention occur as stereomers, either one of these 
stereomers or a mixture thereof may be used in the present 
invention without restriction. Similarly, either one of 
geometrical isomers or a mixture thereof may be employed herein 
without, any restriction. In the case of polymorphic crystals, 
either one of the crystal forms or a mixture thereof may be used 
in the present invention without restriction, too. Moreover, 
use may be made of both anhydrides and hydrates. 

The pharmacologically acceptable salts to be used in the 
present invention may be arbitrary salts of the condensed 
pyridine compound of the present invention without particular 
restriction. Examples thereof include inorganic acid addition 
salts such as hydrochlorides, sulfates, nitrates, 
hydrobromides , hydriodides, perchlorates and phosphates, 
organic acid addition salts such as oxalates, maleates, 
fumarates and succinates, sulfonic acid addition salts such as 
me thane sul fonates , e thanesul f ona tes , benz enesul f ona tes , p - 
toluenesulf onates and camphor sul fonates , and amino acid 
addition salts. Among all, it is preferable to use 
hydrochlorides and oxalates thereof. 

Sequentially, a general process of producing the compound 
of the present invention will be described below, with no 
limitation. It can be prepared by other synthetic routes. 
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M) Thp formula nf thp rnndpnsprf pyridinp rnmpmind ("M according 
1-0 Mip_ prPfiPTit invPTitinn f i_n_ whi rh ring A js_hPT)7Pnp T"ing, 

The compound can be prepared by reacting isoquinolin - 
1-one compound (III) with a halogenating agent to give 1- 
halogenated isoquinoline compound (IV) , and reacting the 
resulting compound which piperazine or 1 - substituted 
piperazine. (See the following formulae. In the formulae, R 3 , 
R 31 , R 32 , R 33 and n have the same meanings as described above. 
X represents halogen atom.) 




Herein, the isoquinolin - 1 - one compound (III) includes a 
great number of known compounds, which are available as 
industrial raw materials or reagents. And, These compound can 
be produced by methods described in known references. 

The isoquinolin - 1 - one compound (III) can be halogenated 
by general methods. Herein, any type of halogenating agents 
can be used, with no limitation. Generally, phosphorus 
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oxychloride, phosphorus trichloride, phosphorus pentachloride , 
Jthionyl ^chloride, .sulfuryl chloride., _ oxazolyl .chloride, - 
phosphorus oxybromide, phosphorus tribromide and the like are 
used; among them, phosphorus oxychloride is preferable. 

The reaction of the 1 - halogena ted isoquinoline compound 
(IV) with piperazine or 1 - subs tituted piperazine can be 
effected by general methods for N-alkylation . 

By chemically modifying the substituent of the 1- 
piperidylisoquinoline compound (V) thus prepared , furthermore, 
a novel 1 -piperidylisoquinoline compound (V) can be derived. 
(2) The formnl a of the condensed pyri dinp rompr mnd (T) arrnrHi ng 
-LO — fhP present -invention, in whi ch ring A is pyriri-inp Ting 

Also in this case, in the same manner as described above 
in (1), the compound can be prepared by reacting 
dihydropyridopyridin- 8 -one compound (VI) with a halogenating 
agent to give 8 -halogenated pyridopyridine compound (VII) , and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 
described above. X represents halogen atom.) 
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fl) Thp f nrmul a of thp mndpnRPH pyri rH np rnmpmmH (T) arrnrding 

to fhp prpspnf inv pntinn, in whi rh -ring A is fhinphpnp ring 

Also in this case, in the same manner as described above 
in (1) or (2), the compound can be prepared by reacting 
thienopyridopyridin - 7 - one compound (VIII) with a halogenating 
agent to give 7 - halogenated thienopyr idine compound (IX) , and 
then reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 



described above. X represents halogen atom.) 




( 4 ) Th ^ fnrmn 1^ of fhp rnnHpn.gpd pyri Hinp mmpnnnd (T) arrorHing 
llQ thp prpspn t. i nvent.inn , ill whirh ring A is fnran ring 



Also in this case, in the same manner as described above 
in any of (1) to (3), the compound can be prepared by reacting 
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f uropyridin- 7 -one compound (X) with a halogenating agent to 

give 7_-halogenated. furopyri.dine compound. (XI) r -and then 

reacting the resulting compound with piperazine or 1- 
substituted piperazine. (See the following formulae. In the 
formulae, R 3 , R 31 , R 32 , R 33 and n have the same meanings as 
described above. X represents halogen atom.) 




Examples of the dosage forms of the compounds of the 
present invention include oral preparations such as powders, 
fine granules, granules, tablets, coated tablets and capsules, 
external preparations such as ointments, patches and 
suppositories, and injections. These preparations may be 
produced by the conventional methods with the use of 
pharmaceutical carriers commonly employed in the art. 

Namely, oral preparations may be produced by blending the 
1,4- substituted cyclic amine derivative or a pharmacologically 
acceptable salt thereof with fillers optionally together with 
binders, disintegrating agents, lubricating agents, coloring 
agents, corrigents, etc. and then processing the resultant 
blends into powders, fine granules, granules, tablets, coated 
tablets, capsules, etc. by the conventional methods. 

As the fillers, use may be made of, for example, lactose, 
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cornstarch, sucrose, glucose, mannitol, sorbitol, crystalline 
_c_ellulpse„and_silicon_dioxide . As the .binders., use may be made- 
of, for example, polyvinyl alcohol, polyvinyl ether, 
methylcellulose, ethylcellulose , acacia, tragacanth, gelatin, 
shellac , hydroxypropylme thy 1 cellulose , 

hydroxypropyl cellulose , polyvinylpyrrolidone , polypropylene 
glycol/polyoxyethylene block polymers and meglumine. As the 
disintegrating agents, use may be made of, for example, starch, 
agar, gelatin powder , crystalline cellulose , calcium carbonate , 
sodium hydrogencarbonate , calcium citrate , dextrin, pectin and 
calcium carboxymethylcellulose . As the lubricating agents, 
use may be made of, for example, magnesium stearate, talc, 
polyethylene glycol, silica and hardened vegetable oils. As 
the coloring agents, use may be made of those authorized as 
pharmaceutical additives. As the corrigents, use may be made 
of, for example, cocoa powder, mentha, aromatic powder, mentha 
oil, borneol and powdered cinnamon bark . Needless to say, these 
tablets and granules may be appropriately coated with sugar, 
etc., if necessary. 

Inj ections are produced by blending the condensed pyridine 
compound or a pharmacologically acceptable salt thereof with 
pH regulating agents, resolvents, tonicity agents, etc., 
optionally together with dissolution aids, stabilizers, etc. 
and processing the resultant blends into preparations by the 
conventional methods. 

External preparations may be produced by the conventional 
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methods without restriction. As the bases, therefore, use can 

b.e made.oi^ario.us.materials.commDnly used .in drugs, .quasidrugs, _ 

cosmetics, etc. 

Particular examples of the base materials include animal 
and vegetable oils, mineral oils, ester oils, waxes, higher 
alcohols, fatty acids, silicone oils, surfactants, 
phospholipids, alcohols, polyhydric alcohols, water-soluble 
polymers, clay minerals and purified water. If needed, it is 
possible to further add pH regulating agents, antioxidants, 
chelating agents, antiseptics, fungicides, coloring agents, 
perfumes, etc., though the materials usable as the base in the 
external preparations of the present invention are not 
restricted thereto. If necessary, it is also possible to 
furthermore add other ingredients capable of inducing 
differentiation, blood flow accelerators, bactericides, 
antiinflammatory agents, cell activators, vitamins, amino 
acids, humectants, keratolytic agents, etc. The above 
materials may be added in such amounts as to give the 
concentrations thereof commonly employed in the production of 
external preparations . 

The clinical dose of the condensed pyridine compound of 
the present invention or a pharmacologically acceptable salt 
thereof is not restricted but varies depending on the symptoms, 
severity, age, complications, etc. Also, the dose thereof 
varies depending on the type of the salt, administration route, 
etc. In general, these compounds are administered to an adult 
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in a dose of from 0.01 to 1000 mg, preferably from 0.1 to 500 
- - mg -and -still- preferably from- 0.5 to 100 mg, per day orally, 
intravenously, as suppositories or percutaneously . 

Next, the results of a binding test on the compounds of 
the present invention to serotonin 1A and serotonin 2 receptors 
will be given so as to illustrate the effects of the present 
invention. Moreover, the results of a binding test on these 
compounds to an a l adrenalin receptor will be given so as to 
illustrate the safety thereof. 

It is reported in, for example, the following publications 
that compounds with a serotonin antagonism are usable as 
medicament for treating, ameliorating and preventing spastic 
paralysis or central muscle relaxants for ameliorating 
myotonia : 

(1) Saishin Igaku Jiten, 3rd impression of 1st edition, p. 
809 "SEROTONIN", Iyaku Shuppan 

(2) Stedman's Medical Dictionary, 24th edition, p. 1227 
"serotonin", Williams & Wilkins 

(3) Shinkei Shinpo, 37(3), 459 - 467, 1993. 

(4) Iyaku Journal, 30(8), 2030 - 2068, 1994. 

(5) DN & P, 5(8), 453 - 460, 1992. 

(6) Annals of Neurology, 30(4), 533 - 541, 1991. 
Compounds poor in the ability to bind to an a l adrenalin 

receptor are medicines which would scarcely affect blood 
pressure in orthostatic hypotension, etc. and have a higher 
safety . 
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(1) Binding test on serotonin 1A, serotonin 2 and a l adrenalin 

_ -receptors - . _ _ _ _ . _ _ _ . 

Method 
(Reagent) 

The following reagents were employed in this test. 

1) Serotonin binoxalate (5-HT binoxalate, mfd. by Sigma 
Chemical Co . ) . 

2) Methysergide maleate (mfd. by RBI) . 

As radioisotope- labeled compounds, use was made of the 
following reagents (mfd. by NEN) . 

3) [ 3 H] 8 -Hydroxy-dipropylaminotetralin (8-OH-DPAT) . 

4) [ 3 H] Ketanserin hydrochloride. 

5) [ 3 H] Prazosin. 

These compounds and test compounds, when insoluble in 
water, were dissolved in ethanol and then diluted with distilled 
water so as to each give an ethanol concentration of 10%. 
Methysergide maleate was dissolved in distilled water before 
using . 
(Animal) 

Use was made of SD rats aged 6 to 8 weeks. 
(Preparation of receptor source) 

The rats were sacrificed by dcapitation to extirpate the 
cerebra. The hippocampus and cortex were separated therefrom 
and employed in the binding tests respectively on the serotonin 
1A receptor and the serotonin 2 receptor. 

The hippocampus was mixed with 50 times (on the wet weight 

65 




98046PCT 



basis) as much a 0.32 M sucrose solution while the cortex was 
mixed with_10 times as much, the same, solution.. Each mixture 
was homogenized by using a Teflon glass homogenizer and 
centrifuged at 1,000 x g for 10 min. The supernatant thus 
obtained was further centrifuged at 20, 000 x g for 20 min. The 
obtained precipitate was re- suspended in 50 times (based on the 
intial wet weight; in the case of the hippocampus) or 10 times 
(in the case of the cortex) as much a 50 mM Tris hydrochloride 
(pH 7.4) and incubated at room temperature for 30 min. After 
centrifuging at 20, 000 x g for 20 min, the obtained precipitate 
was further suspended and centrifuged twice each in the same 
manner. The precipitate thus obtained was suspended in 100 
times (based on the initial wet weight; in the case of the 
hippocampus) or 20 times (in the case of the cortex) as much 
a 50 mM Tris hydrochloride solution (pH 7.4) to thereby give 
a receptor fraction. This receptor fraction was stored at -80°C 
until using. 

(Binding test on [ 3 H] 8 -hydroxy -dipropylaminotetralin) 

To the receptor fraction of the hippocampus were added 
a test compound and 0.5 nM of [ 3 H] 8 - hydroxy - dipropylamino - 
tetralin and the resultant mixture was incubated at room 
temperature for 30 min. Next, it was filtered through a glass 
filter with the use of a cell harvester . After washing the glass 
filter with 50 mM Tris hydrochloride (pH 7 . 4 ) , the radioactivity 
of the receptor was measured with a liquid scintillation counter . 
The binding detected in the presence of 10 MM of serotonin 
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binoxalate was referred to as the nonspecific binding. 

(Binding test on [ 3 H] ketanserin) _ _ _ .. 

To the receptor fraction of the cerebral cortex were added 
a test compound and 0.3 nM of [ 3 H] ketanserin and the resultant 
mixture was incubated at 37*C for 15 min. Next, it was filtered 
through a glass filter with the use of a cell harvester. After 
washing the glass filter with 50 mM Tris hydrochloride (pH 7.4), 
the radioactivity of the receptor was measured with a liquid 
scintillation counter. The binding detected in the presence 
of 1 MM of methysergide was referred to as the nonspecific 
binding . 

IC 50 was calculated by the probit method, while Ki was 
determined in accordance with the following formula: 

Ki = IC 50 /(1 + c/Kd) 
wherein c represents the concentration of the radioisotope - 
labeled compound, and Kd represents the dissociation constant 
of the radioisotope - labeled compound with respect to the 
receptor determined by Scatchard's analysis. 
(Binding test on [ 3 H] prazosin) 

To the receptor fraction of the cerebral cortex were added 
a test compound and about 0.2 nM of [ 3 H] prazosin and the 
resultant mixture was incubated at room temperature for 60 min. 
Next, it was filtered through a glass filter with the use of 
a cell harvester. After washing the glass filter with 50 mM 
Tris hydrochloride (pH 7.4) , the radioactivity of the receptor 
was measured with a liquid scintillation counter. The binding 
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detected in the presence of 10 MM of phentolamine was referred 

to .as. the_ nonspecific binding . _ _ . _ . 

The following tables show the abilities of typical 
examples of the compounds of the present invention to bind to 
the serotonin (5HT)1A and serotonin (5HT)2 receptors, wherein 
the number of each compound corresponds to the number of Example 
described below. Also, comparison was made with 
cyproheptadine hydrochloride and cyclobenzaprine 
hydrochloride which were employed as positive controls having 
anti - serotonin effects . 



Example No. 5HT1 (nM) 5HT2 (nM) 



1 


21 . 


2 


36 . - 


3 


65 




3 . 8 


4 


71 




74 . 9 


5 


21 




2 . 2 


7 


27 . 


9 


81 . 3 


9 


57 




24 . 5 


10 


60 




11 


12 


140 




5 .3; 


14 


23 




35 


15 


55 . 


. 5 


19 . 5 


16 


30 




44 


17 


11 , 


. 1 


26.8 
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19 6.9 1.6 

20 _ _ _ . 14 . 5 _ 2 . 6. 

21 17 . 2 4.3 

22 9.4 1.5 

23 16.8 6.4 

24 11.7 7.4 

25 21.5 3.4 

26 8.5 55 

27 29.42 2.47 

28 24.4 9.1 

29 9.6 3.5 

30 10.7 6.3 

31 10.7 30.3 

32 10.1 7.8 

33 7.9 10.9 

34 23.5 17.3 

35 35.3 5.7 

36 18.8 3.9 

38 20.8 75.7 

39 26-4.9 

40 26.7 3.1 

41 40.1 45.6 

42 33.1 4.4 

43 29.3 66.6 

44 55.4 9 

45 45 1.1 
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46 58 12.7 

47 25 . 3 _2_._6_ 

50 25.2 21.9 

51 102.77 1.87 

52 23.5 0.6 

53 61.25 1.78 

54 62.1 4.9 

55 10.4 15.3 

56 37.4 59.5 

57 57.2 4.6 

58 23.3 18.7 

59 16.3 14.3 

60 21.3 9.1 

61 11.7 8.2 

62 14.8 4 

63 18.1 0.84 

64 86.99 8.5 

65 60.1 33.5 

66 52.7 21.6 

67 27.3 6.6 

68 30.9 94.1 

69 17.2 17.3 

70 23.3 5.5 

71 2 1.5 

72 15 3.6 

73 13 3.3 
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7 4 4.6 7.7 

75 7^7 10_ 

76 5.7 8.9 

77 13.6 90.5 

78 0.56 1.9 

79 5.823 

80 0.8 16.3 

81 1.1 15.1 

82 0.2 10.8 

83 75.6 4.3 

84 72.1 0.9 

85 18.7 9.7 

86 11.7 5.3 

87 16.9 17 

88 9.4 11.7 

89 6.3 10 

90 4.5 12.9 

91 1.1 1.6 

92 0.9 0.7 

93 10.8 56.7 

94 6.4 41.2 

95 7.8 21.2 

96 138 .4 0.1 

97 34.7 13.3 

98 61.6 2.7 

99 3.5 6.2 
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100 

102 

104 

106 

108 

110 

111 

114 

122 

123 

125 

126 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 



12 .7 
129 .36 
108.71 

70 
156 . 65 

58 . 62 

10 .28 
167 . 03 

40.1 

34 

27 . 1 
26 . 4 
22 . 2 

21 . 6 
24 . 4 

6 . 4 

1 . 5 

2 . 9 
4 . 9 

3 . 4 
3 . 7 

7 . 2 
13 . 5 

2 . 7 

22 . 1 
2 . 9 



5 . 6 
13 2 .01 
100 . 93 
30 . 6 

33 .76 
108 . 98 
89 . 9 
49.89 
19 . 9 
29 . 1 

6 . 9 
5 . 7 
3 

18 . 4 
17 

5 . 8 
23 . 4 

6 . 2 
12 . 4 
18 . 9 
11 . 6 
32 . 5 

5 . 5 

5 . 1 
36 .7 
20.4 
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142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

170 



3 . 3 
2 . 2 

4 . 8 
7 . 5 

170 . 5 
6 . 5 
6 . 33 
37 . 2 
10 . 7 
7 

6.1 
12 . 9 

1 . 6 
19 .98 
10 .93 
29 . 7 

0 .41 

0 . 65 
22 . 2 
10 . 7 
10 . 7 
25 . 1 

9 . 38 
32 . 58 
81 . 89 

3 



15 . 2 
17 .4 _ 
12 . 4 
3.7 
2 . 9 
1 . 7 

7 .85 
21 . 8 

0 . 8 
79 . 2 

12 . 4 

1 . 5 

8 . 8 

4 . 34 

0 . 01 
4 . 9 

1 . 08 

13 . 25 
0 . 7 

23 . 8 
84 . 7 
19 . 2 
11 . 88 
25 . 38 
11.49 
25.4 
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171 4.7 21.9 

172 4.7 36.2 

173 3.9 4.8 

174 29.1 7.3 

176 154.55 12.38 

177 45 0.5 

178 56.4 0.2 

179 5.3 0.4 

181 17 . 9 6.7 

182 10 15.89 

183 14 . 1 3.36 

184 30.85 122.2 

185 21.21 2 

186 2.83 4.5 

187 9.81 2.53 

188 4.47 106.9 

189 37.17 0.44 

190 35 3.85 

191 12.98 0.93 

192 66.74 7.85 

194 11.21 33.72 

195 22 .96 37 . 22 

196 66.74 6.44 

197 70.69 4.26 

198 45.5 9.08 

199 3.27 3.8 
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200 77.3 7.33 

201 35.9 2.96 

202 14.61 2.22 

203 5.5 0.52 

204 25.46 18.54 

205 33.15 0.98 

206 77.12 2.59 

207 22.23 17.95 

208 91.61 7.62 

209 3.28 2.35 

210 6.56 3.95 

211 5.17 40.2 

213 21.1 31.82 

214 15.59 7.59 

215 51.93 20.86 

216 16.55 15.53 

219 2.99 5.92 

220 0.53 2.01 

233 200 1.97 

234 128.78 1.11 

243 13 6.7 

244 27.14 78.55 

245 109.44 72.17 

246 86.99 13.91 

247 25.08 28.72 

248 42.98 31.57 
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249 37.96 28.08 

250 122.76 7.67 

253 75.37 5.98 

254 59.73 29.18 

255 75.37 40.04 

256 9.22 19.48 

257 12.58 23.23 

258 24.72 35.1 

259 9.26 18.86 

260 67.79 0.54 

261 53.74 0.06 

262 9.04 0.25 

263 6.42 0.89 

264 61.35 3.34 

265 9.73 113.91 

266 97.26 13.78 

267 10.39 68.74 

268 16.51 85.99 

269 15.53 58.38 

270 42.98 30.32 

272 159.51 22.45 

273 51.44 9.11 

276 159.51 0.45 

277 71.36 52.06 

278 41.28 4.61 

279 76.43 1.44 
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281 15.03 16.92 

282 10.79 6.46 

283 5.71 6.43 

284 91.86 75.86 

285 22.18 1.96 

286 6.95 3.95 

287 27.91 0.87 

288 80.94 0.14 

290 54.87 1.35 

291 43.3 1.44 

292 68.62 22.45 

298 1.72 5.37 

299 0.37 30.14 

300 0.49 9.06 

301 9.15 12.73 

302 0.53 30 

303 0.53 44.42 

304 15.44 19.42 

305 18.47 33.12 

306 47.73 0.82 

307 7.7 11.47 

308 6.49 19.46 

309 91 0.01 

310 4.4 10.18 
317 12.24 105.36 
329 31.6 73.6 
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331 
332 



23.6 5.9 
13.9 12.1 
6 . 1 
20 . 3 
2 . 6 
5 . 6 
61 . 9 

18 . 9 
20 . 7 
14 . 9 

5 . 7 
35 . 9 
1 . 4 
41 . 7 
24 . 2 
1 . 6 

5 . 0 
16 . 7 

6 . 4 
54 . 6 

0 . 24 

1 . 3 
4 . 9 

24 . 2 
0 . 58 

19 . 1 



333 

335 

336 

337 

338 

339 

340 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 



17 . 1 
60 . 1 
45 . 7 

25 . 7 

14 . 1 
214 

26 . 0 
6 . 2 

35 . 7 

10 . 7 

11 . 3 
31 . 8 

8 . 0 
11 . 0 

3 . 2 

2 . 6 

15 . 7 

4 . 0 

1 . 1 

3 . 0 

2 . 6 
2 . 1 
2 . 8 
6 . 4 
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359 6.1 3.2 

360 2.0 _ 1.5 

361 3.5 2.6 

362 4.5 24.1 

363 3.5 0.61 

364 21.7 3.9 

365 26.2 9.9 

366 3.8 7.2 

367 55.2 3.3 

368 32.0 9.1 

369 28.2 2.5 

370 23.9 3.4 

371 41.0 4.3 

374 44.5 24.7 

375 30.5 7.6 

376 19.5 6.3 

377 28.5 16.5 

378 42.7 95.2 

380 31.2 23.0 

381 11.1 27.3 

383 7.4 3.4 

384 27 . 3 0.1 

385 14 . 8 21.6 

386 8.9 2.4 

387 25.1 24.7 

388 21.5 0.7 
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389 14.2 7.3 

390 7 . 5_ 11 . 1 

391 3.6 12 . 8 

393 13.1 1.8 

394 10.7 32.9 

395 37.3 4.8 

396 50.4 2.6 

397 53.3 0.9 

398 8.0 5.9 

399 53.0 17.2 

401 31.3 3.4 

402 23.7 2.1 

403 28.35 0.78 

404 18.76 1.07 

405 22.6 10.2 

406 2-Benzyloxy 46.0 88.1 
2-chloro 12.2 11.1 

407 17.8 26.1 

408 19.8 36.3 

409 16.4 9.7 

410 21.1 2.1 
412 19.1 41.4 

414 17.3 4.2 

415 3.6 11.6 

416 31.2 0.7 

417 13.4 4.5 
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418 54.5 17.4 

419 94 . 8_ _ 16. ..4 

420 117.4 22.4 

421 9.47 129.2 

422 5.32 175.3 

423 9.81 332.47 

424 61.6 1.93 

425 320.58 2.55 

426 132.70 7.10 

427 80.94 300.37 

430 2.48 11.68 

431 1.98 2.11 

432 1.98 28.48 

433 20.63 3.53 

434 64.88 60.48 

435 61.18 1.14 

436 8.64 26.03 

437 30.49 18.11 

438 62.94 18.83 

439 44.18 6.03 

440 21.83 0.72 

441 15.23 0.41 

442 23.23 2.66 

443 10.24 1.85 

444 43.16 11.98 

445 5.46 90.37 
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446 12.20 29.96 

44 8 2 2^60 345.80 

449 24.04 43.79 

450 6.89 15.16 

451 7.72 37.86 

452 19.61 7.04 

453 22.18 45.39 

454 67.41 26.53 

455 50.33 39.99 

456 63.33 16.21 

457 63.33 280.93 

458 75.37 93.12 

459 107.86 60.15 

460 5.32 175.3 

461 0.17 15.21 

462 4.83 2.84 

463 6.98 20.86 

464 47.81 1.40 

465 6.28 7.11 

466 49.8 1.0 

467 20.55 93.11 



Cyproheptadine 29.5 1.68 



Cyclobenzaprine 25 29 
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Subsequently, the abilities of typical examples of the 

compounds of the present invention_to bind to the a l.a.drenalin- - 
receptor were evaluated by the test method described above . The 
following table shows the results, wherein the number of each 
compound corresponds to the number of Example described below. 

Example No. 0! 1 (nM) 



1 


>2000 


7 


521 


12 


4111 


19 


373 


20 


868 


21 


636 


22 


3095 


23 


1253 


29 


668 


32 


500 


33 


758 


36 


1220 


42 


2450 


45 


1220 


52 


555 


63 


252 


70 


1260 


73 


699 
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109 >2000 

123 553 

126 382 

139 374 

160 536 

173 284 

179 208 

181 920 

183 577 

185 741 

187 969 

200 755 

202 >2000 

220 3803 

242 1788 

259 405 

281 345 

286 305 

289 1306 

300 >2000 

331 721.5 

393 241.8 

416 173.5 



Cyproheptadine 1900 
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The above results indicate that the condensed pyridine 
compound _of Jthe present invention are usef ul a s med i c amen t s wi th~ 
a serotonin antagonism and have clinical usefulness and a high 
safety, in particular, those for treating, ameliorating and 
preventing spastic paralysis or central muscle relaxants for 
ameliorating myotonia . 

Moreover, it is also evident that the compounds of the 
present invention are superior in safety, since they have low 
abilities to bond to the a l adrenalin receptor and scarcely 
affect blood pressure. 

Next, to illustrate the present invention in detail, 
Examples will be given below. However, it is needless to say 
that the present invention is not restricted thereto. 

Examples 

RxampiP i synthesis of ^ - (4 -benzyl oxyhuf.yl ) -1- (4- 

Phhy1pippra?in-1 -yl) i snq n innlinp Hi hytirnrhl nri dft 
( 1 - 1 ) 2 - f 2 - (4-R^ri7:y1 nxyhn tyl ) pfhynyl ] - S -mpthnxyhpn 7aldphydp 



MeO 




6 - Benzyloxy - 1 -hexyne (5.60 g) and 2 - bromo - benzaldehyde 
(2.90 g) were reacted in dime thyl f ormamide (30 ml), in the 
presence of dichloro-bis- triphenylphosphinepal ladium (0.40 g) , 
cuprous iodide (0.20 g) and triethylamine (2.5 ml) in nitrogen 
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atmosphere at 50 C for 6 hr . The resulting reaction solution 
was evaporated, and ethyl acetate and water were a.dded to _the 
resulting residue . The resulting organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl ace ta te/hexane system) , to 
give 2.60 g of the title compound as a pale yellow oil. 
M - 2 ) 1 - (A - Rpn?y1 nvyhnty l ) i snqu i nnl i n p - 2 - oy i ri p> 



2- [2- (4 - Benzyloxybutyl ) ethynyl] - 5 -methoxybenzaldehyde 
(2.60 g) , hydroxylamine hydrochloride (0.63 g) and sodium 
acetate (0.78 g) were reacted in ethanol (30 ml) at 60°C for 
2 hr. Potassium carbonate (2.0 g) and water (5 ml) were added 
to the resulting reaction mixture, which was then heated under 
reflux for 12 hr . The reaction solution was evaporated, and 
the resulting residue was extracted with methylene chloride, 
washed with brine, and then dried. The solvent was removed and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
2.0 g of the title compound as a brown amorphous. 
M - 1 ) 1 - ( A - Rpn7y1 oxyhm tyl ) - 1 - ( 4 - e f hy 1 p i pp r a 7. i n - 1 - 
y 1 ) i fioqu i nnl inp 
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3 - (4 - Benzyl oxybutyl ) isoquinoline - 2 -oxide (2.0 g) and 

o 

phosphorous oxychloride (5 ml) were reacted at 110 C for 2 hr. 
The reaction solution was evaporated, to the resulting residue 
were added ethyl acetate and aqueous solution of saturated 
sodium bicarbonate, and the resulting organic layer was washed 
with water and brine. The organic layer was dried over 
magnesium sulfate followed by evaporating the solvent. The 
resulting l-chloro-3- (4 - benzyloxybutyl ) isoquinoline obtained 
as a yellow oil was reacted with N - e thy lpiperaz ine (5 ml) and 
potassium carbonate (0.5 g) at 120 °C for 5 hr. The reaction 
solution was then cooled and then partitioned by adding ethyl 
acetate and water thereto. The resulting organic layer was 
washe with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) to give 1.32 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H), 1.64- 
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1.75 (m,2H) , 1.80-1.92 (m, 2H) , 2 . 54 (q, J=7 . 2Hz , 2H) , 2.74(m,4H), 
2 - 80Jt,.J-7 . 2Hz,_2H) L 3 ..41 - 3 . 56 <m, 4H) , 4 ,49_(s,,2H) 7_. 02 (s,_lH) , 
7 . 22-7 . 36 (m, 5H) , 7 .40 (t, J-8 . 0Hz, 1H) , 7 . 53 (t, J=8 . OHz, 1H) , 
7 . 64 (d, J=8 . OHz, 2H) , 8 . 01 (d, J=8 . OHz, 2H) . 
MS ( FAB) m/z 404(M+H)\ 

The resulting free compound was convereted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give 1.14 g of the title compound as a 
yellow amorphous. 

Kvamplfi 2 fiynfhpp i nf 1 - ( 1 -mpfhyl pi pprazi n - 4 - yl ) - 3 - ( 4 - 
TTiPt-hnxyphpnyl ) i soqui no] ine 



1-Chloro- 3 - (4 - me thoxyphenyl ) isoquinoline (526 mg) and 
1 -me thylpiperazine (4.4 ml) were stirred at 120 °C overnight. 
The reaction mixture was evaporated, aqueous solution of 
saturated sodium bicarbonate was added thereto, followed by 
extracting with ethyl acetate . The resulting organic layer was 
washed with water, dried (over MgSOJ , evaporated, and then 
purified by silica gel column chromatography (methylene 
chloride/methanol system) . The resulting product was 




Me 
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converted into a hydrochloride in a conventional manner, and 
then, recrystallized from ethan.ol, to give the hydrochloride of- 
the title compound as pale yellow crystals (320 mg # yield; 40%) . 
Hydrochloride : 
m . p . ; 1 3 4 - 136^ 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 2.86(3H,d,J=4.4Hz), 3.26- 
3 . 4 4 (4H,m) , 3 . 54 ( 2H, d, J=ll . 6Hz) , 3 . 8 0 (3H, s) , 
3 . 9 7 (2H, d, J=ll . 6Hz) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz) , 
7 .55 (1H, ddd,J- 8.2Hz, 6.8Hz, 1.2Hz) , 

7 . 7 0 (1H, ddd, J=8 . 2Hz,6.8Hz,1.2Hz) , 7.93(lH,d,J=8.4Hz) , 
7 . 98 (1H, s) , 8.06(lH,d,J=8.4Hz), 8.13(2H,d,J=8.8Hz). 
ESI -Mass; 334 (MH*) . 

Kvampl c> 1 fiynfhpsi g of 1 - M >mfifhy1 pi pprazi n - 4 -yl ) - 3- f 4 - (2 - 
hyrfrny ypthnYy) phenyl 1 i snqni nol i tip 
H - 1 ) 1 . M -Mfi fbyl pi ppr37in.4-yl ) - 1 - (4 - 
hyfirny yphpnyl ) i soqu i nol i ne 



I 

Me 

To 1- (l-methylpiperazin-4 -yl) -3- ( 4 - me thoxy - 1 - 
phenyl ) isoquinoline (2.07 g) was added 47% hydrobromic acid (28 
ml) , and the resulting mixture was heated under reflux for 6.5 
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hr. After the resulting solution was left for cooling, it was 
bas lf ie_cL(pH = 10 ) by adding 5N sodium hydroxide. there to and. then 
extracted with chloroform. The resulting organic layer was 
washed with water, dried (over MgSOj and evaporated . Methanol 
was added thereto, and the insoluble matter was collected by 
filtration and dried, to give the title compound as a pale red 
solid (946 mg, yield; 50%) . 

*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2 . 28 (3H, s) , 2 . 6 0 ( 4 H , br - s ) , 
3 . 40 (4H, br-s) , 6 . 8 5 ( 2H , d , J- 8 . 8Hz) , 7 . 4 8 ( 1H , dd , J= 8Hz , 7Hz) , 
7.63 (1H, dd, J=8Hz, 7Hz), 7.79(lH,s), 7 . 86 (1H, d, J=8Hz) , 
8.00(lH,d,J=8Hz), 8 . 01 (2H, d, J=8 . 8Hz) , 9 . 6 2 (1H, s) . 
M - 2) 1 - M -MPf hyl pi ppr^7iTi-4.y1 ) - ^ - T4 - 
( Pj-hovyrarhnnyl mpthnxy) phenyl 1 i soqu i nol ine 



1- (1 -Methylpiperazin - 4 -yl) -3- (4 -hydroxy- 1 - 
phenyl) isoquinoline (320 mg) was dissolved in N , N - 
dimethylf ormamide (5 ml), to which was then added 60% sodium 
hydride (48 mg) under ice-cooling. The resulting mixture was 
stirred at room temperature for 1 hr . It was ice-cooled again, 



O 




N 



Me 
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to which was then added ethyl 2-bromoacetate (166 ml), for 
agitation for 6 hours. The reaction mixture was partitioned^ 
between ethyl acetate and water, and the resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound as a pale yellow oil (171 mg, yield; 40 %) . 
X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.31(3H,t,J=7.2Hz), 2.41(3H,s), 
2 . 71 (4H, t, J-4 . 4Hz) , 3 . 5 6 (4H, t , J=4 . 4Hz ) , 4 . 28 (2H, q, J = 7 . 2Hz) , 
4.67(2H,s), 7 . 01 (2H, d, J-8 . 8Hz) , 7 . 4 3 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.55 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.60(lH,s), 7.75(lH,d, 8Hz) , 
8 . 04 (1H, d, J=8Hz) , 8.11(2H,d,8. 8Hz) . 
H - 1) 1 . n -MPl-hyl pi ppra7in-4 -yl ) - 3 - f4 - (2- 
hyHrnyyprhnxy) phenyl 1 i snqn i nol i ne 



1- ( 1 - Methylpiperazin - 4 - yl ) -3- [4- 
(ethoxycarbonylmethoxy) phenyl] isoquinoline (320 mg) was 
dissolved in tetrahydrof uran (5 ml) , to which was added lithium 
aluminium hydride (16 mg) under ice-cooling, followed by 
stirring for 5 min. To the resulting reaction mixture were then 
added water (16 ml) , 5N sodium hydroxide (16 ml) and water (48 




Me 
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ml) in this order. After diluting with ethyl acetate, it was 

JEiltejred through. Celite and. evaporated ThexesuLting. residue 

was purified by silica gel column chromatography (methylene 
chloride/methanol system) , which was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from in ethanol, to give the hydrochloride of the title compound 
as yellow crystals (105 mg, yield; 50 %) . 
Hydrochloride : 
m.p.; 131-133°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 2.85(3H,d,J=4.4Hz), 
3 . 3 6 (1H, t, J=llHz) , 3 . 3 8 (1H, t, J=llHz) , 3 . 4 2 ( 1H , t , J= 12 . 6Hz) , 
3 . 45 (1H, t, J-12 . 6Hz) , 3 . 54 (2H, d, J=llHz) , 3 . 7 3 { 2H , t , J=5Hz ) , 
3 . 96 (1H, d, J=12 . 6Hz) , 4.04(2H,t,J-5Hz), 7.05(2H,d,J=8.8Hz), 
7 . 5 5 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 7 . 70 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7 . 9 3 (1H, d, J=8Hz) , 7 . 97 (1H, s) , 8.06(lH,d,J-8Hz), 
8 . 12 (2H, d, J=8 . 8Hz) , 1 0 . 9 5 ( 1H , br - s ) . 
ESI -Mass ; 364 (MH* ) . 

Flxamplp 4 Syn thps is of 1 - f 4 - p thy 1 p i ppra ?in-1 - y 1 ) - ^ - (4- 
tri f 1 uoromfithyl phenyl ) i anqn innl inp d i hydrnrh 1 nri r\ (=> 




CF 3 
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3 - (4 - Trif luoromethylphenyl ) isoquinolin - 1 - one obtained 

by reacting N-methyl-o- toluamide (1.0 g) and 4- _ 

trif luoromethylbenzoni trile (1.15 g) according to Example 10 - 1 
was added to phosphorous oxychloride (10 ml) , and the resulting 
mixture was heated at 110°C for 3 hr . The reaction solution 
was evaporated, and ethyl acetate and water were added to the 
resulting residue . The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
=0 and the resul ting 1 - chloro- 3 - (4 - 

LH trif luoromethylphenyl ) isoquinoline was reacted with N- 

B ethylpiperazine (10 ml) at 120°C for 5 hr . The reaction 

□ solution was evaporated, and ethyl acetate and water were added 

□ to the resulting residue. The resulting organic layer was 
M* washed with water and brine, and dried over magnesium sulfate. 

□ The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 

Free compound: 

'H-NMR (40 0MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.6Hz,3H) , 
2.57(q,J=7.6Hz,2H), 2.78(m,4H), 3.60(m,4H), 7.50(br-t,lH), 
7.62(br-t,lH), 7.71(d,J=8.4Hz,2H), 7.74(s,lH), 
7 . 81 (d, J-8 . 4Hz, 1H) , 8 . 0 9 (br-d, 1H) , 8 . 2 6 ( d , J = 8 . 4 Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
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from ethanol/ether, to give 0.19 g of the ti tie. compound as a 

yellpw .powder . _ _ _ . _ _ . _ _ 

Hydrochloride : 
m.p. ; 131-133°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 3 .lS- 
B^dn^H). 3 . 3 0 - 3 . 4 1 (m , 2H ) , 3 . 52 - 3 . 6 5 (m , 4H ) , 4 . 0 2 (br - d , 2H ) , 
7.67 (ddd, J=8 .4,7.2,1.2Hz,2H), 7.79 (ddd, J=7 . 6 , 7 . 2 , 0 . 8Hz , 1H ) , 
7 . 8 8 (d, J=8 .4Hz, 1H) , 8 . 04 (d, J = 7 . 6Hz, 1H) , 8.16 (d, J=8 .4Hz , 1H) , 
8 . 25 (s, 2H) , 8 . 16 (d, J=8 . 4Hz , 1H) , 11.27 (br- s, 1H) . 
MS (FAB) m/z 416 (M+H ) * . 

Rumple S fiynfhpp i g of 1 - (A -fithyl pi ppra z i n - 1 - vl ) - 3 - T4 - M - 
fl n or op ropy 1 \ phenyl ] i snq n innl itip hydrnrhl nridp 




Diethylaminosulf ur trifluoride (0.27 g) was added to a 
solution of 1- (4 - e thy lpiperaz in - 1 - yl ) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline (0.53 g) obtained in 
Example 19 in methylene chloride (30 ml) at -78 °C. After 
stirring the resulting mixture for 1 hr, it was returned to room 
temperature. An aqueous solution of saturated sodium 
bicarbonate and ethyl acetate were added to the resulting 
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reaction solution, for partitioning. The resulting organic 

. layer .was jwas.h.ed..w.i.th. water and .brine,, dried, and con.cen.tra.ted. 

The resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) (0.38 g) , 
and was then converted into a hydrochloride in a conventional 
manner, to give 0.36 g of the title compound as a yellow powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 0 1 ( t , J = 7 . 2Hz , 3H ) , 

1 . 17 (t, J=7 . 2Hz, 3H), 1.82-2. 10 (m,2H), 2.56 (q, J=7 . 2Hz, 2H) , 

2.76(m,4H), 3.59(m,4H), 5 . 3 5 - 5 . 50 (m, 1H) , 7 . 4 2 ( t , J= 8 . 0Hz , 2H ) , 

7 . 45 (t, J-8 . 0Hz, 1H) , 7 . 58 ( t, J=8 . 0Hz , 2H) , 7 . 68 (s, 1H) , 

7 . 79 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (d, J=8 . 0Hz , 1H) , 8 . 17 (d, J=8 . 0Hz , 2H) . 

Hydrochloride : 

m.p. ; 147 - 149°C 

MS ( FAB ) m/z 378(M + H)\ 

F.yampl <=> 6 .gynPthpsi s of 1 - (4 -pfhylpi p^T^ 7i n - 1 -yU - ^ - f 2 - 
bydrnvyphpnyl ) i so gn innl inp 




1- (4 - Ethylpiperazin - 1 -yl) -3- (2- 
methoxyphenyl ) isoquinoline (0.38 g) obtained in Example 8 was 
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dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120 C 
for. J. ...5. hr . _The reaction .so.lution.was. evaporated _to a_ final 
half volume, and then ice-cooled. The resulting precipitates 
were collected by filtration and washed with a small amount of 
ice-cold water. The resulting precipitates were treated with 
a 2N aqueous solutiong of sodium hydroxide. The resulting 
precipitates were collected by filtration, and washed with 
water and ether/n-hexane, to give 0.23 g of the free compound 
of the title compound. 70 mg of the free compound was converted 
into a hydrochloride in a conventional manner, to give 71 mg 
of the hydrochloride of the title compound title compound as 
a yellow powder. 
Hydrochloride : 
m.p.; 228-23 0*0 

*H-NMR (400MHz, DMS0-d 6 ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.30(m,2H), 3.36-3.52(m,4H), 3.63-3.70(m,2H), 3.90- 
4.08(m,2H), 6 . 95 (d, J = 8 . 0Hz , 2H) , 6 . 9 5 ( t , J= 8 . 0Hz , 1H ) , 
7.65(t,J=8.0Hz,2H), 7.80(t,J=8.0Hz,2H), 8.00-8.09(m,2H), 
8 . 15 (d, J=8 . 0Hz, 2H) , 8 . 27 <s, 1H) . 
MS ( FAB ) m/z 334 (M+H)\ 

Exampl p> 7 Synethps is of 1 - U-et-.hylpippra7.in - 1 - yl ) - ? - (4 - 
hyrlroxyphenyl ) i so gii i nol i ne 
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1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
methoxyphenyl) isoquinoline (1 . 50 g) obtained in Example 10 was 
dissolved in 48 % hydrobromic acid (15 ml) and reacted at 120°C 
for 1.5 hr . The reaction solution was evaporated to a final 
half volume, and ice-cooled. The resulting precipitates were 
collected by filtration, and then washed with a small amount 
of ice-cold water. The precipitates were treated with a 2N 
aqueous solution of sodium hydroxide, followed by collecting 
the precipitates by filtration, washed with water and 
ether/n-hexane, and then dried in warm air, to give the title 
compound (1.08 g, yield; 75 %). 
Free compound: 
m . p . ; 204 - 206°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.08(t,J = 7.2Hz,3H), 2.38- 
2 . 52 (m, 2H) , 2 . 68 (br, 4H) , 3 . 42 (br, 4H) , 6 . 87 (d, J=8 . 8Hz, 2H) , 
7.51 (ddd, J=8 .0,7.2,0.8Hz,lH), 6.87 (ddd, J=8.0,7.2,0.8Hz,lH) , 
7 . 82 (s, 1H) , 7.88<d,J=8.0Hz,lH), 8.02-8.06(m,lH), 
8.03(d,J=8.8Hz,2H), 9 . 66 (s, 1H) . 
MS (FAB) m/z 334 (M+H) + . 

FyamplP ft ■qyr^^hpc;^ r of 1 - f 4 • pfhyl pi ppra 7 i n > 1 - yl ) -1- f2- 
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me> 1- hoy y phenyl ) i sn qni nnlinp d i hyHrorhl nridfi 




To 3 - ( 2 -methoxyphenyl ) isoquinolin - 1 - one obtained by 
reacting N-methyl - o- toluamide (2.30 g) and 2- 

methoxybenzonitrile (2.0 g) according to Example 10 - 1 was added 
phosphorous oxychloride (10 ml) , and the resulting mixture was 
heated at 100 °C for 2 hr . The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and water, 
for partitioning. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting l-chloro-3 - (2 -methoxyphenyl) isoquinoline 
was reacted with N - e thylpiperazine (10 ml) at 120°C for 8 hr . 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 
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'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t, J=8 . 0Hz, 3H) , 

2_. 56 (q_, J = 8_. 0Hz , 2H)_,^ 2.75(m,4Hl # . ^55Jm,4H) „, 3 . 9 3 .{ s -# 3 H )_.., . 

7 . 02 (d, J=9 . 4Hz, 1H) , 7 . 10 ( t, J=9 . 4Hz, 1H) , 7.32 (br- t, 1H) , 

7 . 4 5 (t , J=9 . 4Hz, 1H) , 7 . 5 8 (t, J=9 . 2Hz, 1H) , 7 . 7 8 (d, J=9 . 2Hz, 1H) , 

7 . 98 (s, 1H) , 8.08(d,J=9.2Hz,lH), 8 . 15 (d, J=4 . 5Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether, to give 0.42 g of the title compound as a yellow 
powder. 

Hydrochloride : 
m.p.; 133-135 C C 

1 H-NMR(400MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3 . 26 (m, 2H) , 3 . 29 - 3 . 41 (m, 2H) , 3 . 5 3 - 3 . 6 5 (m, 4H) , 3 . 90 (s, 3H) , 
3 . 97 (br-d, 2H) , 7 . 11 (br - 1 , 1H) , 7 . 19 (d, J=8 . 0Hz , 1H) , 7 . 4 2 (br- 
t f 1H) , 7.65 (br- t, 1H) , 7.78 (br- t, 1H) , 7 . 9 8 (d, J=8 . 0Hz , 2H) , 
8 . 06 (s, 1H) , 8 . 15 (d, J=8 . 8Hz , 1H) , 11 . 30 (br- s, 1H) . 
MS ( FAB ) m/z 348(M + H) + . 

ExRTnpl e 9 fiyni-hpsi r n f 1 - ( 4 - ethyl piper a zin-1 - yl ) - 3- ( 3 - 

methoxypheny 1 ) i snqu i no 1 i ne d i hyrl rorh 1 or \ d e 




• 2HC1 



OMe 




N 



3 - (4 -Methoxyphenyl ) isoquinolin- 1 -one obtained by 
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reacting N-methyl - o - toluamide (1.49 g) and 3- 
methoxybenzonitrile (1.33 g) according to Example .10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - (3 - 

methoxyphenyl) isoquinoline . Then, it was reacted with N- 
ethylpiperazine (10 ml) at 120°C for 6 hr . The reaction 
solution was evaporated, and ethyl acetate and water were added 
to the resulting residue. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (400MHz , CDCl 3 ) ; <5 (ppm) 1.17(t,J=7.6Hz,3H), 

2 .55 (q,J = 7 . GHz, 2H) , 2 . 7 6 (m, 4H) , 3 . 58 (m, 4H) , 3 . 90 (s, 3H) , 

6 . 93 (dd, J=8 . 4 , 2 . 4Hz, 1H) , 7 . 37 ( t , J= 8 . 4Hz , 1H) , 7 . 4 5 (br - t , 1H) , 

7 . 59 (br- t, 1H) , 7.69(s,lH), 7 . 7 0 - 7 . 7 5 (m , 1H) , 7 . 7 7 - 7 . 8 2 (m , 2H ) , 

8 . 17 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner and recrys tall i zed from 
ethanol/ether , to give 0.27 g of the title compound as a yellow 
powder . 

Hydrochloride: 
m.p.; 108-110°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 3.18- 
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3.27(m,2H), 3 . 3 5 (q, J = 7 . 2Hz , 2H) , 3 . 52 - 3 . 6 6 (m, 4H) , 3.87(s,3H), 

3_- 9 6 -_4 . 0 4 ( m , 2H ) „, _ 7 0 1 ( b r -_d.,. 1H)_ 7 . 4 4 ( t , J = 8 . 0 .Hz .,. 1 H ) 

7 . 63 (br- 1, 1H) , 7 .73 -7 . 82 (m, 3H) , 8 . 10 (d, J=8 . 0Hz,.lH) , 
8.13(s,lH), 8.13 (d, J=8.4Hz, 1H) , 1 1 . 2 5 (br - s , 1H ) . 
MS (FAB) m/z 348 <M+H)*. 

Kvampl p m fiynthPRi s of 1 - (A - Pt-hyTpipprazin - l- yl) - (4- 
mpfhnyyphpnyl ) i soqn i nol i ne 

f10-D ^ - f4 -MP thnvyphpnyl ) i soquinol in-1 -ong 



To a solution of N - methyl -o - toluamide (4 . 47 g) in THF (10 0 
ml) was added dropwise 1.6 M n-BuLi (40 ml, 2.2 equivalents) 
in nitrogen atmosphere at 0 °C . After stirring for 2 hr, the 
resulting solution was cooled in a dry ice/acetone bath to -70 
°C, followed by the addition of anisole (4.0 g) at once. The 
reaction mixture was drawn out of the dry ice/acetone bath, and 
then returned to room temperature. Three hours later, an 
aqueous solution of saturated ammonium chloride and ether were 
added thereto, which was stirred for further 1 hr. The 
resulting white precipitates were collected by filtration, and 
then washed with water, ether and n-hexane, in this order. The 
resulting precipitates were dried, to give the title compound 
(1 .72 g, yield; 24%) . 
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1 H-NMR(400MHz, DMSO-d 6 ) ; <5 (ppm) 3.84(s,3H), 6.85(s,lH), 

j 9 03 ( d , 8 . 4Hz , 2 H J7_. 4 6 .{.nulH.L, ^7 . 6 9_( s w m ) , J . 6 5 - 7 . 7 2 (m 1H ) 

7.78 (d, J=8 .4Hz, 2H) , 8 .20 (d, J=8 . 0Hz, 1H) . 
f 1 0-2) 1 -Phlnrn-I - (4 -m phhovyphpnyl ) i snmnnol ine 

OMe 



CI 

3 - (4 -Methoxyphenyl) isoquinolin - 1 - one (1.70 g) was added 
to phosphorus oxychloride (10 ml) , and the resulting mixture 
was heated at 110 °C for 3 hr. The reaction mixture was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a white powder (1.76 g, yield; 96%). 
1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 3.87(s,3H), 7 . 02 (d , J= 8 . 4Hz , 2H) , 
7 . 61 (br- 1, 1H) , 7.71 (br-t, 1H) , 7 . 84 (d, J-8 . 0Hz, 1H) , 7 . 9 2 ( s , 1H) , 
8 . 07 (d, J=8 . 4Hz , 2H) , 8 . 32 (d, J=8 . 0Hz, 1H) . 
(m-D 1 - (4 -Ethyl pip pra?in-1 -y^ ) - ^ - (4 - 
mpthnyyphpnyl ) i so gn i nnl ine 
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OMe 




• 2HC1 



A mixture of 1 - chloro - 3 - (4 -methoxyphenyl ) isoquinoline 
(0.89 g) , N - e thylpiperaz ine (0.86 g) and potassium carbonate 

o 

(1.10 g) was heated in dimethylf ormamide (20 ml) at 90 C for 
12 hr. The reaction mixture was evaporated, water was added 
to the resulting residue, and then it was extracted with ethyl 
acetate. The resulting organic layer. was washed with water and 
brine, dried over magnesium sulfate, and then the solvent was 
romoved. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give the tilte compound as a pale brown oil (1.02 g, yield; 
88%) . 

*H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.18(t,J = 7.2Hz,3H) , 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2 .76 (br, 4H) , 3 . 5 9 (br, 4H) , 3 . 87 (s, 3H) , 

7 . 0 0 (d, J=8 . 4Hz, 2H) , 7 . 43 <t, J=8 . 0Hz, 1H) , 7 . 56 (t, J=8 . 0Hz, 1H) , 

7 . 61 (s f 1H) , 7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 0 6 ( d , J= 8 . OH z , 1H ) , 

8 . 12 (d, J=8 . 4Hz , 2H) . 

Fy^mplP 11 gyni-hgg ig of 1 - ( 2 . T - ri i mft t.hoxvnhenvl ) ■ 1 - ( 4 - 
Pfhy1pippra?in-1 - y 1 ) i ctoqn innli np rii hyrirnrhl nri dfi 
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3 - (2,3 -Dime thoxyphenyl ) isoquinolin - 1 - one obtained by 
reacting N-methyl -o- toluamide (1.49 g) and 2,3- 
dimethoxybenzoni trile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride (10 ml), and the resulting 
mixture was heated at 110 °C for 3 hr. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate. The solvent was evaporated, 
and the resulting 1 - chloro - 3 - ( 2 , 3 - 

dimethoxyphenyl ) isoquinoline was reacted with N - 
ethylpiperazine (15 ml) at 120°C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resul ting organic layer was washed 
with water and brine , and was then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
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Free compound: 

'H-^NMR (400MHz, CDCI3) ;_ 6 (ppm) 1 .18 (t_*_J = 7 ._2Hz, 3H) , . . _ . 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2 . 76 (m, 4H) , 3 . 55 (m, 4H) , 3.78(s, 3H) , 

3 . 92 (s, 3H) , 6 . 94 (d, J=7 . 5Hz , 1H) , 7 . 1 6 ( t , J=7 . 5Hz , 2H) , 

7.47 (dt,J-7 .6, 1.2Hz, 1H) , 7 . 56 - 7 . 19 (m, 2H) , 7 . 78 (d, J = 7 . 6Hz , 2H) , 

7 . 9 6 (s, 1H) , 8.10 (d, J-7 . 6Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.19 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 122 - 123°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 3.18- 
3.27(m,2H), 3 . 3 5 (q , J=7 . 2Hz , 2H) , 3 . 53 (br - 1 , 2H) , 3 . 6 2 (br - d , 2H ) , 
3 . 74 (s, 3H) , 3 . 88 (s, 3H) , 3 . 94 (br-d, 2H) , 
7.14(dd,J=8.0,1.6Hz,lH) , 7 . 2 0 ( t , J= 8 . 0Hz , 1H ) , 
7.49(dd,J=8.4,1.6Hz,lH), 7.65(t,J=7.2Hz,lH), 
7.77(t,J=7.2Hz,lH), 7 . 97 (s , 1H) , 8.00(d,J=8.4Hz,lH), 
8.15(d,J=8.4Hz,lH), 11.19(br-s,lH). 
MS (FAB) m/z 378 (M + H)*. 

Examplp 12 .^yn fhft s i k of ^. (2,4 - dimp thoxyphpnyl ) - 1 - ( 4 - 
fithylpi ppra?in-1 -yl ) i snqu inoline rH hyrirorh 1 or i dp 
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Phosphorous oxychloride (10 ml) was added to 3- (2,4- 
dimethoxyphenyl ) isoquinolin- 1 -one obtained by reacting N- 
methyl -o- toluamide (2.20 g) and 2 , 4 - dime thoxybenzoni tr ile 
(2.40 g) according to Example 10- 1, and the resulting mixture 
was heated at 100°C for 1 hr . The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
was then dried over magnesium sulfate. The solvent was 
evaporated, and the resulting l-chloro-3- (2,4- 
dimethoxyphenyl ) isoquinoline was reacted with N- 
ethylpiperazine (15 ml) at 110°C for 12 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and was then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound : 
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l H - NMR ( 4 0 OMHz , CDC1 3 ) ; <5 (ppm) 1 . 1 5 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (_q, J = 7 . 2Hz, 2H) , 2.70(m,4H), 3 . 55jm, 4H) , 3 . 85 ( s 3H) , 

3 . 91 (s, 3H) , 6 . 57 (d, J = 4 . OHz ,1H), 6 . 64 ( dd , J= 8 . 8 , 4 . OHz, 1H) , 

7 .43 (t, J=8 . OHz, 1H) , 7 . 5 6 ( t , J=8 . OHz , 1H) , 7.77 (d , J= 8 . OHz , 1H) , 

7.95(s,lH), 8 . 04 (d, J=8 . OHz , 1H) , 8 . 13 (d, J=8 . 8Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.12 g of the title compound as a yellow 
powder . 

Hydrochloride: 
m.p.; 145-148°C 

x H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1.36(t,J=7.4Hz,3H), 

3.35 (q, J=7.4Hz,2H) , 3 . 44 - 3 . 55 (m, 2H ) , 3.64-3.75<m,2H), 3.77- 

3 . 8 8 (m, 2H) , 3 . 84 (s, 3H) , 3 . 86 (s, 3H) , 4 . 17 - 4 . 2 6 (m, 2H) , 

6.66 (br-s, 1H) , 6 . 6 7 - 6 . 8 2 (m, 1H) , 7 . 57 ( dd , J= 8 . 4 , 1 . 2Hz , 1H) , 

7.66-7.74(m,2H), 7 . 8 8 - 7 . 84 (m , 2H ) , 8.08 (br-d, 1H) . 

MS ( FAB ) m/z 378(M+H)\ 

flvampl <=> 1 ^ .qynt-hgff-i of 1 . (7 , S - d \ tdp thnxyphpn vl ) - 1 - (4 - 
Pfhylpi ppra 7.in>1 - yl ) i sogn innlinp i hyrirnrhl nri dfi 



OMe 
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3 - (2 , 5 -Dimethoxyphenyl) i soquinol in - 1 -one (0.61 g) 
obtained by ^reacting N-methyl-o_- toluamide (1.64 ^g) and 2,5- 
dimethoxybenzoni trile (1.80 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give l-chloro-3- (2,5- 

dimethoxyphenyl ) i soquinol ine , which was then reacted with 
N - ethylpiperaz ine (15 ml) at 100°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

X H-NMR( 4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 
2 . 55 (q, J-7 . 2Hz , 2H) , 2 .76 (m, 4H) , 3 . 55 (m, 4H) , 3 . 8 6 (s, 3H) , 
3.88(s,3H), 6 . 88 (dd, J=8 . 1 , 2 . 4Hz , 1H) , 6 . 9 6 ( t , J= 8 . 1Hz , 1H) , 
7.46 (br- t , 1H) , 7.57 (br- t, 1H) , 7 . 7 6 - 7 . 84 (m , 1H ) , 8 . 04 (s, 1H) , 
8 . 08 (s, 1H) , 8 . 12 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.55 g of the title compound as a yellow 
powder. 

Hydrochloride : 
m.p. ; 18 9 - 191°C 
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X H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.32(t,J=7.2Hz,3H), 3.19- 

3 ,28_(m,_2H)^3 .36 (q, J=7 .2Hz, 2H)_, 3 .48 (br-t, 2.H) , 3 .63 (br-d, 2_H) , 

3 . 7 9 <s, 3H) , 3 . 8 6 (s, 3H) , 3 . 97 (br-d, 2H) , 

6 . 9 8 (dd, J=8 . 0, 3 . 2Hz, 1H) , 1 . 12 (d, J=9 . 2Hz , 1H) , 7 . 6 1 - 7 . 6 6 (m , 2 
H), 7.51(t,J = 7. 2Hz, 1H) , 7 . 97 (d, J=8 .4Hz, 1H) , 8 . 12 (s, 1H) , 
8 . 11-8 . 16 (m, 1H) , 10 . 7 3 (br- s, 1H) . 
MS (FAB) m/z 378 (M + H) * . 

F.vampl p U .^ynMiPfii s of ^ - ( 1 r 4 - c\ i mp fhnxyph pny 1 ) - 1 - ( 4 - 
Pfhy1pippra7in.1 - yl ) i snq n innlinp rH hyHrnrhl dti Hp 




3 - (3,4 -Dimethoxyphenyl) isoquinolin- 1 -one (0.98 g) 
obtained by reacting N-methyl -o- toluamide (2.60 g) and 3,4- 
dimethoxybenzoni trile (2.83 g) according to Example 10-1 was 

o 

reacted with phosphorous oxychloride (15 ml) at 80 C for 3 hr. 
The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and water. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine, and then dried over magnesium 
sulfate. The solvent was evaporated, and the resulting 1- 
chloro-3- (3,4- dimethoxyphenyl ) isoquinol ine was reacted with 
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N-ethylpiperazine (15 ml) at 100°C for 5 hr . The reaction 
solu.tiQn.w.as.evapprated, and to the resulting residue were added, 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 19 (t, J = 7 . 2Hz, 3H) , 2 . 78 (m, 4H) , 
3.5 9 (m,4H) , 3.95 (s, 3H) , 4.01 (s,3H) , 6 . 9 8 ( d , J= 8 . 4Hz , 1H) , 
7.45 (ddd, J=8.0,7.2,1.2Hz,lH), 7.58 (ddd, J=8 .0,7.2,1.2Hz,lH), 
7.64 (s,lH) , 7.72 (dd, J=8. 4, 2.0Hz, 1H) , 7 . 7 8 (br - d , J= 8 . 0Hz , 1H ) , 
7 . 84 (d, J=2 . 0Hz, 1H) , 8 . 0 7 (br - d , J= 8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 1.38 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 125-126 . 5°C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.33(t,J=7.6Hz,3H), 
3 . 2 7 (q, J = 7 . 6Hz , 2H) , 3 . 3 0 ( br - t , 2H ) , 3 . 4 5 ( br - t , .2 H ) , 3 . 6 8 (br- 
d,2H), 3.74(s,3H), 3.78(s,3H), 3.98 ( br - d , 2 H ) , 
6.83(d,J=8.4Hz,lH) , 7 . 0 6 ( dd , J= 8 ; 0 , 2 . 0Hz , 1 H ) , 

7 . 09 (d, J=2 . 0Hz, 1H), 7.29(s,lH), 7.59 (br- 1, 1H ) , 7 . 6 5 (br - d , 1H ) , 
7 .76 (br- t, 2H) , 7 . 9 0 (br - d , 1H ) . 
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MS ( FAB ) m/z 378(M+H)\ 

Rvampi f> i s Synthesis of 3 - (3 . 5 -dimethoxyphenyl ) - 1 - (4 - 

Pfhy1pippr3 7-in.1 -yl ) i snqn innlinp hyrir-orhl nriHp 

OMe 



3 - (3,5 - Dime thoxyphenyl ) isoquinolin- 1 -one obtained by 
reacting N -methyl - o - toluamide (1.49 g) and 3,5- 
dimethoxybenzoni trile (1.63 g) according to Example 10-1 was 
added to phosphorous oxychloride (10 ml), and the resulting 

o 

mixture was heated at 100 C for 3 hr . The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting 1 - chloro - 3 - ( 3 , 5 - 

dime thoxyphenyl ) isoquinoline was reacted with N- 
e thylpiperazine (15 ml) at 120°C for 4 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
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The solvent was evaporated, and the reuslting residue was 
purif ied by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 5 6 (q, J=7 .2Hz,2H), 2 . 77 (m, 4H) , 3 . 58 (m, 4H) , 3.90(s,3H), 

6 . 51 (d, J = 2 . 4Hz, 1H) , 7.35 (br-d, 2H) , 7.45 (br- t, 1H) , 7 . 59 (br- 

t,lH), 7.67(s,lH), 7.79(d,J=7. 6Hz, 2H) , 8 . 07 (d, J=7 . 6Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol /ether , to give 0.51 g of the title compound as a yellow 
powder . 

Hydrochloride: 
m.p. ; 121-123°C 

'H-NMR (400MHz, DMS0-d 6 ) ; 5 (ppm) 1 . 3 2 ( t , J = 7 . 2 Hz , 3 H ) , 3.18- 
3 . 2 7 (m, 2H) , 3.34 (q, J-7 .2Hz,2H), 3.48-3.58(m,2H), 3 . 63 (br- 
d, 2H) , 3 . 85 (s, 3H) , 4 . 00 (br-d, 2H) , 6 . 57 (dd, J=2 . 4Hz, 1H) , 
7.44 (dx2 , J=2 . 4Hz, 2H) , 7 . 6 2 ( br - t , 1H ) , 7 . 6 2 { br - t , 1H ) , 
8 . 00 (br-d, 1H) , 8.12 (br-d, 1H), 8.14(s,lH), 11.02 (br- s, 1H) . 
MS ( FAB ) m/z 378(M+H)\ 

Ryampl p 1 6 Syn Mipri's of l-(4-Pt-.hy1pip<=>razin-1-yl)-3-(2 f 4.5- 
trimfithnyyphftnyl ) i soqui noline dihydrochl nrirfp 
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3 - (2,4,5 -Trimethoxyphenyl) isoquinolin- 1 - one obtained by 
reacting N - methyl - o - toluamide (1.50 g) and 2,4,5- 
trimethoxybenzonitrile (1.93 g) according to Example 10-1 was 
reacted with phosphorous oxychloride (10 ml) according to 
Example 10-2, to give 1 - chloro - 3 - ( 2 , 4 , 5 - 

trimethoxyphenyl ) isoquinoline , which was then reacted with 
N - ethylpiperaz ine (15 ml) at 120°C for 5 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was wahsed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the reuslting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H) , 
2.55(q,J=7.2Hz,2H), 2 .76 (m, 4H) , 3 . 55 (m, 4H) , 3 . 88 (s, 3H) , 
3.91(s,3H), 3.94(s,3H), 6.65(s,lH), 7 . 4 3 ( t , J= 8 . OH z , 1H ) , 
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7 . 5 6 ( t, J=8 . OHz, 1H) , 7 .77 (d, J=8 . OHz, 1H) , 7 . 9 2 (s, 1H) , 
8^03 (S,1H) , 8.0 6 (d,J=8.0Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.23 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p. ; 158-160°C 

*H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.32(t,J=7.2Hz,3H), 3.18- 
3.27(m,2H), 3 : 35 (q, J=7 . 2Hz, 2H) , 3 . 5 2 (br - 1 , 2H ) , 3 . 6 3 (br - d , 2H) , 
3 . 80 (s, 3H) , 3 . 8 8 (s, 3H) , 3 . 92 (s, 3H) , 3 . 9 9 (br - d , 2H ) , 6 . 84 (s, 1H) , 
7.59 (br- t, 1H), 7.71-7.78(m,2H), 7.76(s,lH), 

7 . 94 (d, J=8 . OHz, 1H) , 8.10(s,lH), 8 . 0 8 - 8 . 1 3 (m , 1H) , 10 . 76 (br- 
s, 1H) . 

MS ( FAB ) m/z 408(M+H)\ 

Kvaniplp 17 £yn t-hp^is nf 1 - ( 4 - pthyl pipftrazin » 1 -yl) - 3 - (4 - 
hyrjrnyymPt-hyl phenyl ) i sn gn innl itip hydrnrhl ori dp 
(17-1) Homopht-hal imidp 



o 




o 



Homophthalic anhydride (20 g) and urea (60 g) were reacted 
at 170°C for 1 hr. The reaction mixture was cooled, water (500 
ml) was added thereto, and then the resulting precipitates were 
collected by filtration. The precipitate were washed with 
water and dried in hot air, to give 10.5 g of homophthal imide 
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as a white powder . 



M 7 - 2 ) 1 r ^-Hir hl nrni Roquinol inp 




A mixture solution of homophthalimide (10.5 g) and 
phenylphosphonate dichloride (30 ml) was heated at 110°C for 
2 hr. After the reaction mixture was cooled, water was added 
thereto, and then the resulting mixture was neutralized with 
sodium carbonate. The resulting mixture was extracted with 
ethyl acetate, washed with brine, dried, and then the solvent 
was evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride), to give 9.30 
g of the title compound as white crystals. 
M 7 - 1 ) 1 - Chi r>-ro - 1 - f 4 - f*t-hy 1 pi ppra 7. i n - 1 - yl ) i soqii innl infi 



1 , 3 -Dichloroisoquinoline (9.30 g) , N- ethylpiperazine 
(5.90 g) and potassium, carbonate (10.0 g) were reacted in 
dimethylf ormamide (70 ml) at 70°C for 5 hr. The reaction 
solution was evaporated and partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
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dried and evaporated. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/me.thanol . 
system) , to give 12.80 g of the title compound as a pale brown 
oil . 

(17-4) 3 - f (1 . 3 -Dioxol an - 2 - yl ) phenyl 1 - 1 - ( d - ptbyl pippr^7-in - 1 . 
yl ) i soqii i nol i n<=> 



3 - Chloro - 1 - (4 - e thylpiperaz in - 1 - yl ) isoquinol ine (3.5 g) 
and 4 - (1,3,2 - dioxaborynan - 2 - yl ) - 1 - (1,3- dioxolan- 2 - 
yl) benzene (5.0 g) were reacted in dimethyl formamide (50 ml), 
in the presence of cesium carbonate (7.3 g) and 
tetrakistriphenylphosphinepalladium (0.3 g) at 80°C in a 
nitrogen stream for 12 hr . The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give 4.66 g of the title compound as a pale yellow oil. 

(17 - S) 1- f4-Rthy1pipPr^7in-1 ~y^) -1- (d- 

f ormyl phenyl ) i soqu i nol ine 
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3 - [{1,3 -Dioxolan - 2 - yl ) phenyl ] - 1 - ( 4 - e thylpiperazin - 1 - 
yl) isoquinoline (4.50 g) was dissolved in methanol (50 ml), a 
IN hydrochloric acid (50 ml) was added thereto, and then the 
mixture was reacted at 50°C for 1 hr . The reaction solution 
was evaporated, basified with sodium carbonate, and extracted 
with ethyl acetate . The resulting organic layer was washed with 
water and brine in this order, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
3.62 g of the title compound as a pale yellow oil. 

1 - (A - Kfbylpippra 7in-1 -yl ) - (4- 
hyri rnvympfhyl phpnyl ) i soqn inolinp hydrochlori dp 
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Sodium te trahydroboride (0.20 g) was added to a solution 
of 1 - j4 - ethylpiperazin - 1 -yl ) - 3 - (4 -formyl phenyl ) isoquinoline 
(0.35g) in methanol (20 ml) at 0°C. The reaction solution was 
stirred for 30 min and then concentrated. Water was added to 
the resulting residue, and then extracted with methylene 
chloride. The resulting product was dried and concentrated. 
The resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate) , to give the free compound of 
the title compound as a pale yellow oil. The free form was 
converted into a hydrochloride in a conventional manner, to give 
0.21 g of the title compound as a yellow powder. 
Hydrochloride : 
m . p . ; 1 4 5 - 147<C 

X H - NMR (4 0 0MHz , DMS0-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.17- 
3 . 27 (m, 2H) , 3.29-3.41(m,2H), 3.50-3.66(m,4H), 
3.99(d,J=9.2Hz,2H), 4 . 57 (s, 2H) , 7 .45 <d, J=8 . 0Hz , 2H) , 7 . 57 - 
7.63 (m.lH), 7 .71-7 .77 (m, 1H) , 7.99(d,J=8.0Hz,lH) , 8.08(s,lH), 
8 . 12 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J = 8 . 0Hz , 2H) , 11.18(m,lH). 
MS ( FAB ) m/z 348(M+H)\ 

Example 18 Synt.hesi S Of 1 - f 2 - f 2 - hyHroxyprhoxy) phpnyl 1 - 1 - (4 - 

ethylpiperazin-1 -yl^ i soquinnl i ne hydros hi or i de 
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OH 



2HC1 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo- 2 - ( 2 -benzyloxyethoxy ) benzene 
(886 mg) and 3 -bromo - 1 - (4 - ethyl pipe raz in- 1 -yl ) isoquinoline 
(904 mg). Methanol (30 ml) and a palladium/carbon catalyst (200 
mg) were added to the oil, which was then reacted in hydrogen 
atmosphere overnight at room temperature. Thereafter, the 
reaction solution was filtered through Celite and evaporated. 
The resulting residue was basified with a IN aqueous solution 
of sodium hydroxide, and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. The oil was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (733 mg , 
yield; 89%) . 
Hydrochloride : 
m.p. ; 158-160*0 

l H -NMR (4 00MHz . DMSO-d 6 ) ; 5 (ppm) 1.33(t,J = 7.2Hz,3H), 3.18- 
3.28(m,2H), 3.32-3.42(m,2H), 3.55-3.63(m,4H), 3.79- 
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3.8 2 (m,2H) , 4. 0 0 <d, J= 14. OHz, 2H) , 4 . 14 - 4 . 1 6 (m, 2H) , 

7 . 11 ( t, J=8 . 4Hz, 1H) , 7 . 18 (d, J=8 .4Hz, 1H) , 

7 . 3 9 (dt, J=8 . 4 , 1 . 6Hz, 1H) , 7 . 64 ( t , J= 8 . OHz , 1H) , 

7 .78 (t, J=8 . OHz, 1H), 7 . 95 (d, J=8 . OHz , 1H) , 8 . 05 (d, J=8 .4Hz, 1H) , 
8 . 15 (d, J=8 . OHz, 1H) , 8 . 2 9 <s, 1H) . 
MS ( FAB ) m/z 378(M+H)\ 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 16 < t, J=7 . 2Hz , 3H) , 
2 . 5 4 (q, J=7 . 2Hz, 2H) , 2 . 7 4 (br, 4H) , 3 . 5 3 (br, 4H) , 

3 . 92 (d, J=4 . 4Hz, 2H) , 4.21 (d, J = 4 . 4Hz , 2H) , 7 . 03 (d, J=8 . OHz, 1H) , 
7 . 11 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 3 3 ( dt , J= 8 . 0 , 1 . 6Hz, 1H) , 
7.48 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 7.59 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 
7 . 75 (d, J=8 . OHz, 1H) , 7 . 81 (s, 1H) , 7 . 9 1 ( dd , J= 8 . 0 , 1 . 6Hz, 1H) , 
8 . 10 (d, J=8 . 4Hz, 1H) . 

Fvampl p> 1 9 fiynrhps i g of 1 - (4 - fithylpipprazi n-1-yl)-3-f4-(l- 
hyH rnvypropyl ) phenyl ] i snqn inn linp hyrlrnrhl nri 



To a solution of 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - (4 - 
f ormylphenyl ) isoquinol ine (1.20 g) obtained in Example 17-5 in 
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tetrahydrof uran (60 ml) was added 3M e thylmagnesium 

- bromide/diethyl ether solution (2 .0 ml) at 0 °C, and the mixture 

was stirred for 2 hr . To the resulting reaction solution were 
added a 2N aqueous solution of hydrochloric acid (20 ml) and 
ethyl acetate. The resulting aqueous layer was basified with 
a 2N aqueous solution of sodium hydroxide, and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water and brine, dried and concentrated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 1.03 g of the free compound 
of the title compound. 0.50 g of the resulting free compound 
was converted into a hydrochloride in a conventional manner, 
to give 0.48 g of the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 143-144°C 

l H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 0.86(t,J=7.2Hz,3H), 
1.34 (t, J = 7 .2Hz, 3H) , 1.66(m,2H), 3 . 18 - 3 . 28 (m, 2H) , 3.29- 
3.41(m,2H), 3.49-3.66(m,4H), 3.95-4.04(m,2H), 
4.52(t,J=6.4Hz,lH), 7.44(d,J=8.4Hz,2H), 7.58-7.64 (m, 1H) , 
7 . 71 - 7 . 77 (m, 1H) , 7 . 98 (d, J=8 . 0Hz, 1H) , 8 . 07 (s, 1H) , 
8.11(d,J=8.4Hz,lH), 8.15(d,J=8.4Hz,2H), 11 . 23 (m, 1H) . 
MS ( FAB ) m/z 376(M+H)\ 

Ryampl p 2 0 SynthPRiR of 1 - (4 -Pthyl pipprazi n - 1 - yl ) - ^ - f 4 ■ ( ^ - 
hyri -rnx yprnpyl 1 phenyl ] i snq n innlinp hydro chloride 
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[4- (2 - Ethoxycarbonylethyl ) phenyl] tributylstannum 
(2.998 g) and 3 - bromo - 1 - ( 4 - e thylpiperazin - 1 -yl ) isoquinoline 
(1.292 g) were reacted in the presence of 

tetrakistriphenylphosphine (0.185 g) in xylene (20 ml) in 
nitrogen atmosphere for 2 hr. After cooling, the reaction 
solution was filtered. The resulting filtrate was extracted 
with a 5N aqueous solution of hydrochloric acid. The resulting 
aqueous layer was basified with a 5N sodium hydroxide and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- [4- (2- 
ethoxycarbonylethyl ) phenyl ] isoquinoline was dissolved in 
tetrahydrof uran (20 ml), and then added dropwise into a 
suspension of lithium aluminium hydride (0.106 g) . The 
reaction solution was stirred at room temperature for 3 hr . 
After cooling, water and an aqueous solution of sodium hydroxide 
and water were added thereto in this order, and the resulting 
mixture was stirred at room temperature for 1 hr. The resulting 
precipitates were filtered off, and the residue washed with 
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ethyl acetate. The filtrate was concentrated, and the 
resulting residue was purified by^ silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.527 g of 1- (4-ethylpiperazin-l-yl) -3- [4- (1- 
hydroxypropyl ) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 1.91- 

1 . 98 (m, 2H) , 2.56(q,J=7.2Hz,2H), 2.76-2.79 (m,6H), 3 . 59 (br- 

t,4H), 3.71(t, J=6.4Hz,2H) , 7 . 3 1 ( d , J= 8 . 0Hz , 2H ) , 7 . 4 5 ( br - t , 1H ) , 

7 . 5 8 (br- 1, 1H) , 7 . 67 (s, 1H) , 7 .78 (d, J=8 . 0Hz, 1H) , 

8 . 07 (d, J = 7 . 6Hz , 1H) , 8 . 1 0 ( d , J= 8 . 4 Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a a conventional manner, to give the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 116-119°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 1.73- 
1.80(m,2H), 2.68(t,J=7.8Hz,2H), 3 . 2 0 - 3 . 27 (m , 2H ) , 3.31- 
3.39(m,2H), 3 . 4 5 ( t , J= 6 . 6Hz , 2H) , 3 . 5 2 (br - t , 2 H ) , 3 . 62 (br- d, 2H) , 
4.00(br-d,2H), 7.34(d,J=8.0Hz,2H), 7 . 6 0 (br - t , 1H ) , 7 .74 (br- 
t, 1H) , 7 . 98 (d, J=8 . 0Hz ,1H), 8.05(s,lH), 8 . 11 (d, J=8 . 4Hz, 2H) , 
10 . 95 (br-s, 1H) . 
MS ( FAB ) m/z 376(M+H)\ 

F.vampiP 21 ^ynthpsifi of 1 - (4-Pthylpipftrazin-l - yl ) - 3- [4 - (1 - 

hydrnxyhu t y 1 ) ph pny 1 ] i srtqu inoline oxalatp 
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OH 




* (COOH) 2 



(4 -Butyrylphenyl) tributyls tannum (1.566 g) and 3- 
bromo- 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline (0.985 g) was 
reacted in the presence of tetrakis triphenylphosphine (0.138 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr . After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide, and then extracted with ethyl acetate. 
The resulting organic layer was washed with water and brine, 
dried and concentrated. The resulting 1 - ( 4 - e thylpiperazin - 
1 -yl) - 3 - (4 -butyrylphenyl) isoquinoline (0.177 g) was dissolved 
in methanol, and then excess amount of sodium borohydride in 
was added thereto little by little. After the completion of 
the reaction was confirmed, the solvent was evaporated. To the 
resulting residue was added water, and then extracted with ethyl 
acetate. The resulting product was washed with brine, dried 
over magnesium sulfate, and then the solvent was evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/me thanol system) , to give 
0.150 g of the title compound as a pale yellow oil. 
Free compound: 

*H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 0 . 9 5 ( t , J = 7 . 2Hz, 3H) , 
1 . 18 (t, J = 7 .2Hz,3H), 1.31-1.62(m,2H), 1 . 6 9 - 1 . 89 (m, 2H) , 
2 . 5 7 (q, J = 7 . 2Hz, 2H) , 2.77 (br-s, 4H) , 3.60 (br-s, 4H) , 
4.76(t,J=6.8Hz,lH) , 7.44-7.48 (m,3H) , 7 . 5 9 ( br - t , 1H ) , 
7.70(s,lH), 7 . 80 (d, J=7 . 6Hz , 1H) , 8 . 08 (d, J=8 . 0Hz, 1H) , 
8 . 17 (d, J=8 . 4Hz, 2H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the title compound as a white 
powder . 
Oxalate : 

m.p.; 198.5-199. 5°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; d (ppm) 0.89(t,J = 7.2Hz,3H), 
1.26(t,J=7.2Hz,3H), 1.22-1.42 (m,2H), 1.53-1.69{m,2H), 
3 . 12 (br-q, 2H) , 3.36 (br-s, 4H) , 3 . 67 (br - s f 4H ) , 
4.59(t,J=6.4Hz,lH), 7.44(d,J=8.4Hz,2H), 7.60(br-t,lH), 
7.73(br-t,lH), 7 . 98 (d, J=7 . 6Hz, 1H), 8.05(s,lH), 8.10- 
8 . 15 (m, 3H) . 

MS ( FAB ) m/z 390 (M + H) + . 

Ry^nipl f- 2 2 .gynthpsi g of 1 - U - Pfhyl pi ppra?i n - 1 -yl ) - ^ - f4 - f 1 - 
hydrnyyhntyl ) phpnyl ) i soquinnl inp nxal af p 
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[4 - (3 -Oxobutyl) phenyl] tributylstannum (2 . 457 g) and 
3 - bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (1.405 g) were 
reacted in the presence of tetrakis triphenylphosphine (0.217 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr . After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with 5N sodium hydroxide, and extracted with ethyl acetate . The 
resulting organic layer was washed with water and brine, dried 
and concentrated. The resulting 1 - ( 4 - e thylpiperaz in - 1 - yl ) - 
3 - [4 - (3 - ethoxycarbonyl propyl ) phenyl] isoquinoline was 
dissolved in methanol, which was then treated with excessive 
sodium borohydride. The reaction solution was concentrated, 
extracted with ethyl acetate, washed wi th water and brine , dried 
and then the solvent was removed. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0 . 346 g of the title compound 
as a pale yellow oil. 
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Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

1 . 2 5 (d, J=6 . 4Hz, 3H), 1 . 79 - 1 . 85 (m, 2H) , 2 . 56 (q, J=7 . 2Hz, 2H) , 

2 . 70-2 . 86 <m, 6H) , 3 . 5 9 (br - t , 4H) , 3 . 87 ( tq , J= 6 . 4Hz , 1H) , 

7 . 31 (d, J=8 . 0Hz , 2H) , 7 .45 (br- 1 , 1H) , 7 . 5 8 (br - t , 1H) , 7 . 67 (s, 1H) , 

7 . 78 ( J=8 . 0Hz , 1H) , 8.06-8.11 (m,3H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as a white powder. 
Oxalate : 
m.p.; 193-194°C 

X H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 10 (d, J=6 . 0Hz, 3H) , 

1.26 (t, J = 7 . 2Hz, 3H) , 1 . 6 2 - 1 . 6 9 (m , 2H ) , 2 . 6 0 - 2 . 7 7 (m , 2H ) , 

3.11 (br-q, 2H), 3.35(br-s,4H), 3.58-3.66(m,5H), 

7 . 33 (d, J=8 . 4Hz , 2H) , 7 . 5 9 ( br - 1 , 1H ) , 7.73 (br- 1, 1H) , 

7 . 97 (d, J=8 . 0Hz ,1H), 8 . 03 (s, 1H) , 8.10 ( d , J= 8 . 4Hz , 2H ) . 

MS (FAB) m/z 390 (M + H)*.. 

RyampIP 21 .^ynthpsi s of 1 - T4 - (4 - h vd roxvh u t v l ) phenyl 1 - 1 - (4 - 
<=>rhy1 pi ppra y.in-1 -ylH soq n innl itip hyriro chloride 
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In the same manner as in Example 20, an oil was obtained 
from 1 -bromo- 4 - (4 - acetoxybutyl ) benzene (1.57 g) and 3- 
bromo-1- (4 - ethylpiperazin- 1 -yl ) isoquinoline (1.0 g) . 
Methanol (15 ml) and a IN aqueous solution of sodium hydroxide 
(4 ml) were added thereto, and the mixture was refluxed for 3 
hr. The reaction solution was partitioned between ethyl 
acetate and water, and the resulting organic layer was washed 
with water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography to give an oil. 
The oil was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals (656 mg, yield; 66%) . 
Hydrochloride : 
m.p.; 140-144°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.33(t,J=7.2Hz,3H), 1.45- 
1.49(m,2H), 1.63-1. 70 (m,2H), 2.51(br,2H) , 2 . 6 5 ( t , J=7 . 2Hz , 2H) , 
3 . 18 -3 . 28 (m, 2H) , 3.3 0- 3.38 (m,2H), 3 . 54 < t, J=13 . 2Hz , 2H) , 
3 . 62 (d, J=10 . 8Hz , 2H) , 3 . 9 8 ( d , J= 1 2 . 4 Hz , 2 H ) , 7 . 3 3 ( d , J= 8 . 4Hz , 2H ) , 
7 . 59 ( t, J = 8 . 0Hz , 1H) , 7 . 74 ( t, J=8 . 0Hz , 1H) , 7 . 9 8 ( d , J= 8 . OH z , 1H ) , 
8 . 05 (s, 1H) , 8 . 11 (d, J=8 . 4Hz ,2H), 8 . 12 (d, J=8 . 0Hz , 1H) . 
MS (FAB) m/z 390 (M + H) + . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 1.61- 
1 . 77 (m, 4H) , 2 . 56 (q, J=7 . 2Hz , 2H ) , 2 . 7 1 ( t , J= 7 . 2 Hz , 2H ) , 
2 . 7 6 <br, 4H) , 3.59 (br, 4H) , 3.68(t,J=6.4Hz,2H), 
7 . 28 (d, J=8 . 4Hz ,2H), 7.45(dt,J=8.0,1.2Hz,lH), 
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7 . 5 8 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 67 (s, 1H) , 7 .78 (d, J=8 . 0Hz, 1H) , 
8 .0 7 (d, J=8 . OHz , 1H) , 8 . 09 (d, J=8 . 4Hz , 2H) . _ 

Fv^mpIP 24 .qyn fhPfii fi of 1 - f 4 - M . 3 - d i hyri rnx ypropyl ) nhfin vl 1 - 
1 - (4 - <*1-hy1 pippra7in- 1 -yl Vi sogn innlinp hyrirochl ori dfi 

OH 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from l-bromo-4- (1,3- 

isopropylidenepropyl) benzene (2.21 g) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (700 mg) . Tetrahydrof uran 
(15 ml) and IN hydrochloric acid (2 ml) were added thereto, and 
the resulting mixture was reacted at room temperature for 3 hr . 
The reaction solution was basified with a IN aqueous solution 
of sodium hydroxide and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil. It was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals (387 mg , 
yield; 44%) . 
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Hydrochloride : 
m.p.; 145-147°C 

1 H -NMR ( 4 OOMHz , DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 (t, J = 7 . 2Hz, 3H) , 1.70- 
1 . 84 (m, 2H) , 3 . 18-3 . 26 (m, 2H) , 3 . 32 - 3 . 39 (m, 2H) , 3.45- 
3 . 5 8 (m, 4H) , 3 . 62 (d, J=6 . 8Hz, 2H) , 4 . 0 0 (d, J- 13 .2Hz, 2H) , 4.72- 
4.75 (m,lH), 7.46(d,J=8.4Hz,2H), 7.61(dt,J=8.0,1.2Hz,lH), 
7 . 7 4 (dt , J=8 . 0, 1 . 2 Hz , 1H) , 7 . 9 9 ( d , J= 8 . OH z , 1H ) , 8 . 0 7 (s, 1H) , 
8.12 (d, J= 8.0Hz, 1H) , 8 . 1 5 ( d , J = 8 . 4Hz , 2H) . 
MS (FAB) m/z 392 (M+H)\ 
Free compound: 

*H -NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 07 ( t, J=7 . 2Hz, 3H) , 1.70- 
1.90(m,2H), 2 .45 (q, J = 7 . 2Hz, 2H) , 2.67(br,4H), 3 . 3 5 - 3 . 60 (m, 2H) , 

3 . 4 4 (br, 4H) , 4 . 61 (t, J=4 . 8Hz, 1H) , 4 . 7 3 - 4 . 7 5 (m , 1H ) , 

5 . 20 (d, J = 4 . 8Hz, 1H) , 7 . 44 (d, J-8 . 4Hz, 2H) , 7 . 5 5 (t, J=8 . 0Hz ,1H), 
7 . 69 ( t, J = 8 . 0Hz , 1H) , 7 . 9 3 ( d , J= 8 . 0Hz , 1H) , 7 . 95 (s , 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) , 8 . 1 4 ( d , J= 8 . 4Hz , 2H ) . 
F-vampl ft 2 5 Synt.hfisi s of 3-[4-(1.3 - di hydroxy - 3 - 

mpt-hylhntyl ) phenyl ] -1 - (4 - Pthyl pipp.razin - 1 - yl ) i soqu i nol i ne. 
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In the same manners as in Examples 161-2 and then 20, an 

_ . oil- was. obtained, from l-bromo-4- ( 1 , 3 -_lsopropylidene - 3 - 

methyl -butyl ) benzene (1.87 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (413 mg) . Tetrahydrof uran 
(10 ml) and a IN aqueous solution of hydrochloric acid (0.5 ml) 
were added thereto, and the mixture was reacted at room 
temperature for 3 hr. The reaction solution was basified with 
a IN aqueous solution of sodium hydroxide and extracted with 
« ethyl acetate. The resulting organic layer was washed with 

5 water, dried and concentrated. The resulting residue was 

J=I purified by silica gel column chromatography, to give an oil. 

f5 The oil was converted into a hydrochloride in a conventional 

J" manner, to give the hydrochloride of the title compound as 

fS yellow crystals (289 mg , yield; 69%) . 

=T Hydrochloride: 
^ m.p. ; 190-192°C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; (5 (ppm) 1.19 (s, 3H) , -1.2 6 (s, 3H) , 

1 . 33 <t, J = 7 . 2Hz ,3H), 3.22-3.26 (m,2H), 3.37(br,2H), 

3 . 50 (t, J=13 . 6Hz , 2H) , 3 . 6 3 ( d , J = 7 . 2Hz , 2H) , 4 . 00 (d , J= 12 . 8Hz , 2H) , 

4.59 (br, 2H) , 4 . 94 (d, J=7 . 2Hz , 1H) , 7 . 4 7 (d, J=8 . 0Hz , 2H) , 

7 . 6 0 (t, J=8 . 0Hz , 1H) , 7 . 7 4 ( t, J=8 . 0Hz , 1H) , 7 . 9 0 (d, J- 8 . 0Hz , 1H) , 

8 . 07 -8 . 16 (m, 4H) . 

MS ( FAB ) m/z 420(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.08(t,J=7.2Hz,3H), 1.19(s,3H), 
1.26(s,3H), 1 . 65-1 . 80 (m, 2H) , 2 . 65 (q , J=7 . 2Hz , 2H) , 2.67(br,4H), 
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3.44(br,4H), 4.74(s,lH), 4 . 9 1 - 4 . 9 3 (m , 1H ) , 5 . 4 1 (d , J= 3 . 2Hz , 1H ) , 
7.-44 l±, J = 8_. 4Hz.,_2.H)_, .7 , 5 5 (d Jf 8 . OHz ,^1H ) , 7 . 6 9 (dt, J- 8 . OHz ,JLH)_, _ 
7 . 93 (d, J = 8 . OHz, 1H) , 7 . 9 5 (s, 1H) , 8 . 05 (d, J=8 . OHz , 1H) , 
8 . 13 (d, J=8 .4Hz, 2H) . 

TTv^mpI <=> 26 Synt-hpsis of 3 - f 4 - ( 3 - h vri rox v - 1 - 

niPthnxyhnl-yl ) phenyl 1 -1 - (4-pthylpipprazin-l -yl) isoqiHnol inp 

OMe OH 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 4 -( 3 - hydroxy - 1 - 
methoxybutyl) benzene (1.59 g) and 3 -bromo - 1 - ( 4 - 
ethylpiperazin- 1-yl) isoquinoline (957 mg) . Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide (1 ml) were added 
thereto, and then the resulting mixture was refluxed for 3 hr . 
The reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals {196 
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mg, yield; 20%) . 

Hy.drocJiJLor i_de : . . . . . . . ^ 

m . p . ; 1 7 1 - 

1 H-NMR(4 00MHz # DMSO-d 6 ) ; 8 (ppm) 1.0 6 ( t , J= 6 . 4Hz , 3H) , 

1.33 (t, J = 7 . 2Hz, 3H) , 1 . 5 2 - 1 . 6 0 (m , 1H ) , 1 . 9 1 - 1 . 9 8 (m , 1H) , 

3.12(s,3H), 3 . 21-3 . 26 (m, 2H) , 3 . 34 -3 . 3 9 (m, 2 H) , 3.39- 

3.51(m,4H), 3 . 63 (d, J-12 . OHz, 2H) , 4 . 01 (d, J=13 . 6Hz, 2H) , 

4 . 35 ( t, J=6 . 4Hz , 2H) , 7 . 43 (d, J=8 . 0Hz , 2H) , 7 . 6 2 ( t, J=8 . 0Hz, 1H) , 

7 .75 (t, J=8 . OHz, 1H) , 7 . 9 9 ( d , J- 8 . 0Hz , 1H ) , 8.09 (s, 1H) , 
8 . 12 (d, J- 8 . OHz , 1H) , 8 . 18 (d, J=8 . OHz , 2H) . 

MS ( FAB) m/z 420(M + H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18 (t, J- 7 .2Hz, 3H) , 1.71- 
1.76{m,lH), 1 . 92 -2 . 00 (m, 1H) , 2 . 5 6 ( q , J=7 . 2Hz , 2H ) , 2.76(br,4H), 
3.27 (s,3H) , 3.6 0(br,4H) , 3.74(br,lH) , 4 . 0 6 - 4 . 1 0 (m , 2H ) , 
4.45(dd,J=10.0,3.2Hz,lH), 7.40(d,J=8.4Hz,2H), 

7.47 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 7.59 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 
7 . 70 (s, 1H) , 7.80(d,J = 8.0Hz,lH), 8.08(d,J=8. 4Hz, 1H) , 

8 . 17 (dd, J=8 . 4Hz , 2H) . 



Ethyl acetate (5.8 ml) was dissolved in te trahydrof uran 



.qyn t-hP^i s of 1 fl • Pthyl pi ppra 7 i n - 4 - yl ) - V f4 - fV 



hyflroxy - 1 - f 1 nornprnpyl ) phenyl 1 i soqn i nol i ne 



( 21 - 1 ) Rt-hyl 1 - ( d - Rrnmnphpnyl ) - 1 - hyrlroxypropi nnaf.fi 
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(80 ml), to which was then added 1 . 5M lithium 
-- - d tis op r-ypy-lam i d e / c y c 1 oh exan e solution (43 ml) in nitrogen 
atmosphere at -70 °C, and then the mixture was stirred for 15 
min. 4 - Bromobenzaldehyde (10.151 g) /tetrahydrof uran ( 10 ml) 
solution was added to the reaction mixture, which was then 
stirred for 30 min. A saturated aqueous solution of ammonium 
chloride was added thereto, and then it was extracted with in 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 



residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a yellow oil (11.906 g, yield; 80%). 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 27 ( 3H , t , J = 7 . 2Hz ) , 2.68- 
2.71 (2H,m) , 3 . 38 (1H, d, J=3 . 6Hz) , 4. 19 (2H, q, J = 7 . 2Hz ) , 5.07- 
5 . 12 (lH,m) , 7 . 26 (2H, d, J=8 . 8Hz) , 7.48(2H,d,J=8. 8Hz) . 
(71-9.) ^ - (4 - Rrnmnphpnyl ) - ^ - f 1 nnrnprnpyl flCPtfl l"P 



A product obtained from ethyl 3 - ( 4 -bromophenyl ) - 3 - 
hydroxypropionate (7.433 g) and die thylaminosul f ur 
trifluoride (237 ml) in the same treatment as in Example 132 
was dissolved in tetrahydrof uran (60 ml) . Lithium aluminium 
hydride (1.005 g) was added thereto under ice-cooling, and then 
the mixture was stirred for 20 min. To the reaction mixture 
were sequentially added water (1 ml), 5N sodium hydroxide (1 
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ml) and water (3 ml), the resulting insoluble matters were 
filtered, of f- through . CeLi-te, and the .resulting. Jil.tr.ate. -was . 
evaporated. The resulting residue was dissolved in pyridine 
(30 ml), acetic anhydride (3.5 ml) and dime thylaminopyr idine 
(182 mg) were added thereto, and then the mixture was stirred 
at room temperature for 30 min . The reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
aceta te/hexane system), to give 4.542 g of the title compound 
as a pale yellow oil (yield; 61%) . 

1 H-NMR(4 00MHz, CDC1 3 ) ; <5 (ppm) 2 . 06 (3H, s) , 2.06-2.31(2H,m), 
4.11-4.29(2H,m), 5.54(1H, ddd, J=4 7 . 6 Hz , 8 . 8H z , 4 Hz ) , 
7.22(2H,d,J=8.8Hz), 7.52(2H,d,J=8.8Hz). 

( 27 - 1 ) 1 - ( 1 - F.t-hyl pi p^r~a y.in-4-y1)-l-[4-Q - hydroxy - 1 - 

f 1 uoropropyl ) phenyl 1 i soqu i no! i ne 




Et 



Acetate 3- ( 4 - bromopheny 1 ) - 3 - f luoropropane ester (833 mg) 
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and bis ( tributyl tin) (2 ml) were treated in the same manner as 

- -i-n- Example -1-61 - 2, and -then treated -with 1--(1~- 

ethylpiperazin- 4 -yl ) - 3 - bromoisoquinoline (321 mg) in the same 
manner as in Example 300, to give the hydrochloride of the title 
compound as hygroscopic yellow crystals (187 mg, yield; 40%) . 
Hydrochloride : 
m.p.; 141-146°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31 (3H, t, J = 7.2Hz) , 1.70- 

2 . 20 (2H,m) , 3 . 2 1 ( 1H , q , J = 7 . 2Hz) , 3 . 22 (1H, q, J = 7 . 2Hz) , 

3.32 (1H, t, J=10 . 4Hz) , 3 . 3 5 ( 1H , t , J= 1 0 . 4H z ) , 3.43-3.53(4H,m), 

3 . 61 (2H, d, J-10 . 4Hz) , 4 . 0 8 ( 2H , d , J= 1 3 . 2H z ) , 

5 . 70 (1H, ddd, J=4 8Hz, 9.2Hz,4Hz) , 7.39-7.76(4H,m), 7.95- 

8.24(5H,m) , 10. 75-10. 85(lH,br-s). 

ESI -Mass i 394 (MH* ) . 

Rvampl p» 7 ft fiynfhPRi s of 1 - (4 ■ pfhyl pi ppra 7 i n - 1 - yl ) - V F4- (4- 
hyH -royyTTiRl-hyl ■ 3 ■ fl nnrn) phenyl ] i .qoqii inol inp hyrlrnrhl oridp 
(2 ft - 1 ) 1 , ? - ni hrnmni snqu inol i ne> 



1,4-Dioxane (84 ml) was added to phosphorus oxybromide 
(23.5 g) , and dissolved at room temperature. To the mixture 
was added homophthal imide (6.0 g) little by little, and then 
heated under reflux for 35 min. The reaction solution was 
cooled, dissolved in chloroform (300 ml) and methanol (50 ml) , 
and evaporated. The resulting crystals were collected by 
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filtration, washed with 2-propanol, dried at 50°C for 1 hr, to 
.g.iye _the^ title compound as_pale brown crystals (6 . 1 g, yield;_ 
57%) . 

(2ft -2) 1 - Rrnmo- 1 - (d - ptbyl pi ppra?in • 1 • vl) i somiinnl ine 




1 , 3 -Dibromoisoquinoline (2.70 g) , N - e thy lpiperaz ine 
(1.16 g) and potassium carbonate (3.50 g) were reacted in DMF 
(30 ml) at 80 °C for 5 hr. The reaction solution was evaporated, 
and then partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system) , to 
give the title compound (2.21 g) as a pale yellow oil. 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J=7.2Hz,3H), 
2 . 54 (q, J = 7 . 2Hz, 2H) , 2 . 6 6 - 2 . 7 3 (m , 4H ) , 3 . 52 - 3 . 5 8 (m , 4H ) , 
7.40(s,lH), 7 . 45 (dt, J=8 . 0 , 2 . 0Hz, 1H) , 7 . 5 8 ( d t , J= 8 . 0 , 2 . OH z , 1H ) , 
7 . 6 2 (dd, J=8 . 0 , 2 . 0Hz , 1H) , 7 . 98 ( dd , J = 8 . 0, 2 . 0Hz, 1H) . 
(2fl - 3) 1 - ( 4 -RfViyl pi pp ra ?in-1 -yl ) - 3 - f 4 - f 1 - f 1 lioro - 4 - 
formyl ) pheny l ] i soqn inol ine 
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2 - Fluoro- 4 - tributylstannylbenzaldehyde (2.20 g) 
produced by heating 4 - bromo - 2 - f luorobenzaldehyde (5.0 g) and 
hexabutylditin (14.3 g) in xylene (50 ml) in the presence of 
tetrakistriphenylphosphine (0.38 g) was reacted with 3- 
bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (1.20 g) 
obtained in (28-2) in the presence of 

tetrakistriphenylphosphine (0.3 g) in xylene in nitrogen 
atmosphere for 4 hr . After cooling, the reaction solution was 
extracted with a 2N aqueous solution of hydrochloric acid, 
basified with a 5N aqueous solution of sodium hydroxide, and 
then reverse - extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give 0.92 g of the title compound. 

(7R - 4) 1 - fd-F.thylp-ipp-ray-i n -l - yl ) - 1 - U - (4 - hyriroxymfi t.hvl - 3 - 
flnnrnlphpnyl] i sngn innl inp hyrirnrhl nri Hp 
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Sodium borohydride (0.10 g) was added to a solution of 
1- (4 -ethylpiperazin- 1-yl) -3- [4- (3-fluoro-4- 

formyl) phenyl] isoquinoline (0.25 g) in methanol (20ml) at 0°C. 
After stirring the reaction solution for 30 min, it was 
concentrated. To the resulting residue was added water, which 
was then extracted with methylene chloride, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chlor ide/methanol system) , 
to give the free compound of the title compound as a pale yellow 
oil. The oil was converted into a hydrochloride in a 
conventional manner, to give 0.15 g of the title compound as 
a yellow powder. 
Hydrochloride: 
m.p.; 228°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm.) 1.34(t,J=7.2Hz,3H), 3.19- 
3 . 28 (m, 2H) , 3.35(br-q,2H), 3.49-3.67(m,4H), 4.01(br-d,2H), 
4.62(s,2H), 7 . 57 -7 . 67 (m, 1H) , 7 . 7 6 { br - 1 , 1H ) , 7 . 94 - 8 . 0 1 (m , 2H ) , 
8.05(dd,J=8.0,1.6Hz,lH), 8.13(d,J=8.4Hz,lH), 8 . 16 (s, 1H) . 
MS (FAB) m/z 366 (M + H) + . 
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Kvampl r 29 .^ynt-hPRi s of 1 - f 4 - Pthyl p ippra ? i n ■ 1 - yl ) - [V 
_ - £ Ui.n.rn -A - M - h yr? roxypropyl ) phenyl 1 i soqu inol inp. hydrnrhl nrvHp . 



Ethyl 2 - f luoro- 4 - tribu tyl s tannylc innamate (1.918 g) and 
3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (1.090 g) were 
reacted in the presence of tetrakistriphenylphosphine (0.153 
g) in xylene (20 ml) in nitrogen atmosphere for 2 hr. After 
cooling, the reaction solution was filtered. The resulting 
filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting 1- ( 4 - e thylpiperaz in - 1 - yl ) -3- [3-fluoro-4 - (2- 
e thoxycarbonylethen - 1 - yl ) phenyl ] i soqu inol ine (1.222 g) was 
dissolved in te trahydrof uran (10 ml), which was then added 
dropwise into a suspension of lithium aluminium hydride (0.211 
g) . The reaction solution was heated under reflux for 8 hr, 
and then cooled. Then, water, an aqueous solution of sodium 
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hydroxide and water were added thereto in this order, and then 

stirred at room temperature for_l.hr. The jresul ting __ 

precipitates were filtered off, followed by washing with ethyl 
acetate. The filtrate was concentrated, and the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 0.226 g of 1- 
(4 - ethylpiperazin- 1 -yl) -3- [3-fluoro-4- (1- 

hydroxypropyl) phenyl] isoquinoline as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 . 18 (t , J = 7 . 2Hz , 3H) , 1.90- 
1.97(m,2H), 2.56(q, J=7 . 2Hz, 2H) , 2.76 (br- t, 4H) , 

2 . 80 ( t, J = 7 . 4Hz, 2H) , 3 . 5 9 (br - t , 4H ) , 3 . 72 (t, J-7 . 4Hz, 2H) , 

7 . 16-7 . 19 (m, 1H) , 7 . 47 (br - 1 , 1H) , 7.60 (br-t, 1H) , 7 . 6 6 (s, 1H) , 
7 .79 (d, J- 8 . 4Hz , 1H) , 7 . 8 5 - 7 . 8 9 (m , 2H ) , 8 . 0 8 ( d , J= 8 . 0Hz , 1H) . 

The free compound was converted into a hydrochloride in 
a conventional manner, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 126-127°C (decomp.) 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 5 (ppm) 1.32(t,J = 7.2Hz,3H), 1.71- 
1.78(m,2H), 2 .70 (br- 1, 2H) , 3 . 2 1 - 3 . 2 8 (m , 2 H ) , 3 . 3 1 - 3 . 4 0 (m , 2H ) , 

3 . 46 ( t, J=6 . 4Hz , 2H) , 3 . 4 8 (br - t , 2H ) , 3 . 6 4 ( br - d , 2H ) , 4.02 (br- 
d, 2H) , 7.42(dd,J=8.2,8.2Hz,lH), 7 . 6 3 ( br - t , 1H ) , 7.76(br-t,lH), 
7.93-8.00(m,3H), 8.12-8.14(m,2H). 

MS ( FAB) m/z 3 94 (M+H ) . 

Fv^mpIP ^0 fiynMiPfiis of 3 - f 3 - ch 1 oro - 4 - ( 3 - 
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hyHT-ovyp-ropyl ) phpny1 1 -1 - U - P t h vl ID i HPTfl 7 j n - 1 -Vl ) isoqilinol 1T1P 
_ hyHrnrhl nride .. _ _ . . . _ _ _ 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 3 - chloro - 4 - 
ethylpropionitebenzene (1.92 g) and 3-bromo-l - (4- 
ethylpiperazin- 1 -yl) isoquinoline (1.3 g) . Under ice- cooling , 
tetrahydrof uran (20 ml) and lithium aluminium hydride (120 mg) 
were added to the oil , which was then reacted at room temperature 
for 1 hr. Thereafter, water (0.1 ml), a 5N aqueous solution 
of sodium hydroxide (0.1 ml) and water (0.3 ml) were added 
sequentially to the resulting reaction mixture , and the mixture 
was stirred at room temperature for 1 hr. The resulting residue 
was filtered, washed with ethyl acetate, and then purified by 
silica gel column chromatography, to give an oil. The oil was 
converted into a hydrochloride in a conventional manner, give 
the hydrochloride of the title compound as yellow crystals (900 
mg, yield; 71%) . 
Hydrochloride : 
m.p . ; 123 - 124°C 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.3 3 ( t , J = 7 . 2Hz, 3H) , 1.72- 
1...8.2Jm f .2H)-,. 2.7 9 (t, J=7.6Hz,2H) , 3 ._2J) -_3 Jl 8 (m ., 2H) , „3._3_2- 
3.4 0 (m, 2H) , 3 .48 (t, J=6 .4Hz, 4H) , 3 . 6 5 ( d , J= 1 1 . 6Hz , 2H ) , 
4 . 00 (d, J=13 . 2Hz, 2H) , 7 . 47 ( d , J= 8 . 0Hz , 1H ) , 7 . 6 3 ( t , J= 8 . OHz , 1H ) , 
7 .76 (t, J = 8 . OHz , 1H) , 7 . 99 (d, J=8 . OHz, 1H) , 

8 . 11 (dd, J- 8 . 0 , 1 . 6Hz, 1H) , 8 . 13 (d, J=8 . OHz , 1H) , 8 . 16 ( s, 1H) , 
8 . 22 (d, J=l . 6Hz, 1H) . 
MS ( FAB ) m/z 410(M + H)\ 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 67 ( t , J = 7 . 2Hz , 3H) , 1.90- 

1 . 97 (m, 2H) , 2.55 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br, 4H) , 

2 . 88 ( t, J = 7 . 6Hz, 2H) , 3.58 (br, 4H), 3 . 72 ( t, J=6 . 4Hz, 2H) , 

7 . 32 (d, J-8 . OHz, 1H) , 7 . 4 7 ( t , J= 8 . 4Hz , 1H) , 7 . 5 9 ( t , J= 8 . 4Hz , 1H ) , 

7 . 6 5 (s , 1H) , 7 . 7 8 (d, J=8 . 4Hz , 1H) , 7 . 9 6 ( dd , J= 8 . 0 , 2 . OHz , 1H ) , 

8.07(d,J=8.4Hz,lH), 8 . 16 (d, J=2 . OHz, 1H) . 

Kvampl "3 1 .gynthpsi of 1 - [ "3 - rRrhnY^mi cl(* - 4 - ( 1 - 

hyriroxypropyl ) phenyl 1 -1 - (4 >pt-hy1p ippr^7.in - 1 - yl ) i snqu i nol i ne 




In the same manners as in Examples 161-2 and then 20, an 
yellow oil was obtained from 1 - bromo - 3 - carboxamide - 4 - ( 3 - 
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ace toxypropyl ) benzene (1.04 g) and 3 -bromo- 1 - (4 - 
eth-yl-pdperazin - 1-yl) isoquinoline (409 mg.) ... Methanol (10 ml) 
and a IN aqueous solution of sodium hydroxide solution (1 ml) 
were added to the oil, which was then reacted at room temperature 
overnight. The reaction solution was partitioned between 
ethyl acetate and water, and the resulting organic layer was 
washed with brine, dried and evaporated. Then, it was 
recrystallized from methanol/diethyl ether, to give the title 
compound as white crystals (125 mg, yield; 30%) . 
Free compound : 
m.p.; 213-218°C (decomp.) 

X H - NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.08(t,J=7.2Hz,3H), 

1 .76 (tt, J=8 . 0, 7 . 6Hz, 2H), 2.45<q,J=7.2Hz,2H), 2.68 (br,4H) , 

2 . 8 0 (t, J=8 . 0Hz ,2H), 3.44(br,4H), 3.39-3.44 (m,2H), 

4 . 54 (t, J-5 . 2Hz, 1H) , 7 . 37 (d, J=8 . 0Hz , 1H) , 7 . 4 5 (s, 1H) , 

7 . 57 (t, J=8 . 4Hz , 1H) , 7 . 70 (t, J«8 . 4Hz , 1H) , 7 . 90 (s, 1H) , 

7.94 (d, J=8 .4Hz, 1H), 7.99(s,lH), 8.06(d,J=8.4Hz,lH), 

8.13(s,lH), 8.14<dd,J=8.0,2.0Hz,lH). 

MS ( FAB ) m/z 419(M+H)\ 

F.y^mpl <=> ^2 .^ynl-hpc tig nf V fVrvano-4 - (1- 

hyrl rnyyprnpyl 1 phenyl 1 -1 - f A - Pfhylpipprazin - 1 - vl ) i snmi i nol i ne 
hyd rorhl nri rl p 
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In the same manners as in Examples 161-2 and then 20, a 
yellow oil was obtained from 5 - bromo - 3 - carboxamide - 4 - ( 3 - 
acetoxypropyl) benzene (1.15 g) and 3-bromo-l - (4- 
ethylpiperazin- 1 -yl) isoquinoline (442 mg) . THF (5ml), carbon 
tetrachloride (5 ml) and tr ipheny lphosphine (588 mg) were added 
to the oil, and then it was reacted at 60°C for 4 hr. The reaction 
solution was partitioned between ethyl acetate and water, and 
the resulting product was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was basified with 2N sodium 
hydroxide, and then reverse - extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue were added methanol (10 
ml) and a IN aqueous solution of sodium hydroxide (1 ml) , and 

o 

the mixture was reacted at 50 C for 30 min. The reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with brine, dried and 
evaporated. Thereafter, it was purified by NH-silica gel 
column chromatography (ethyl acetate/hexane system) , to give 
a yellow oil (191 mg, yield; 45%) . The oil was converted into 
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a hydrochloride in a conventional manner, to give the 
hyd-roch-loride of the title -compound as white crystals. - 
Hydrochloride : 

*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.35(t,J=7.2Hz,3H), 1.78- 
1 . 8 5 (m, 2H) , 2 . 8 9 (t, J=8 . 0Hz, 2H) , 3 .20-3 .25 (m, 2H) , 3.33- 
3 . 4 0 (m, 2H) , 3 . 49 <t, J-6 . 4Hz, 2H) , 3 . 5 5 - 3 . 6 5 (m, 4H) , 
4 . 02 (d, J = 13 . 6Hz, 2H) , 7 . 6 1 ( d , J= 8 . 4Hz , 1H ) , 1 . 6 5 ( t , J= 8 . 4Hz , 1H) , 
7.78(t,J=8.4Hz,lH), 7 . 9 9 ( d , J= 8 . 4Hz , 1H) , 8 . 14 ( d , J= 8 . 4Hz , 1H) , 
8 . 2 2 (s, 1H) , 8 . 4 5 (dd, J=8 . 4 , 2 . 0Hz , 1H) , 8 . 54 (d, J = 2 . 0Hz, 1H) . 
MS ( FAB ) m/ z 401(M+H)\ 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.20(t,J=7.2Hz,3H), 1.96- 

2.05(m,2H), 2 . 59 (q, J=7 . 2Hz, 2H) , 2.79(br,4H), 

3.01(t,J=7.2Hz,2H), 3 . 61 (br , 4H) , 3 . 7 5 ( t , J= 6 . 4Hz , 2H ) , 

7.44(d,J=8.0Hz,lH), 7.51 (ddd, J=8 .4,8.0,1.2Hz,lH) , 

7 . 62 (ddd, J-8 . 4 , 8 . 0 , 1 . 2Hz, 1H) , 7.68(s,lH), 7 . 8 1 ( d , J= 8 . 0Hz , 1H ) 

8.08(d,J=8.4Hz,lH) , 8.29(dd,J=8.0,1.6Hz,lH) , 

8 . 43 (d, J=l . 6Hz , 1H) . 

Example 2 2 fiyn Mips i s of 1 - ( 4 - pthylpippraz in - 1 -yl ] - 2 - [4 - ( 2 - 
hydroxy propyl ) - 2 - mpthnxyphpnyl ] i soqui noli tip hydrochloride 
( 2 1 - 1 ) 1 - ( A - F.t-hyl pi ppra?in-1 -yl ) -2 - [4 - (2 - a c e r oxypr opy 1 ) - 2 - 
mpMinxyphpnyl ] i soquinol inp. 
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2- (3 - Acetoxypropyl) - 5 - tributylstannylanisole (0.92 g) 
and 3 -bromo- 1 - ( (4 - e thylpiperaz in - 1 -yl) isoquinoline (0.37 g) 
were reacted in the presence of tetrakis triphenylphosphine (0.3 
g) in xylene in nitrogen atmosphere for 4 hr . After cooling, 
the reaction solution was filtered and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride /methanol system) , to give 0.28 gof the title compound . 
(33 -2) 1 - (A - Kthyl pipp ra?in - l- yll-l-U - ( 3 - h yd r oxvnronvl ) - 3 - 
mpfhnYyphftnyl ] \ snquinnl ine hydrnrhl nridp 




1 - (4 - E thylpiperaz in - 1-yl) -3- [4- (3- acetoxypropyl ) - 3 - 
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methoxyphenyl] isoquinoline was dissolved in methanol (10 ml) , 
a .2N aqueous solution of sodium hydroxide (2 ml) was added 
thereto, ahd then the mixture was reacted at 50°C for 2 hr . The 
reaction solution was concentrated and extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , which was then converted into a 
hydrochloride in a conventional manner to give 0.18 g of the 
title compound as a yellow powder. 
Hydrochloride : 
m.p . ; 123 -124 C C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 32 (t, J=7 . 2Hz, 3H) , 1.66- 
1.76(m,2H), 2 . 59-2 . 68 (m, 2H) , 3 . 2 0 - 3 . 2 9 (m, 2H ) , 3 . 3 6 (br - q , 2H ) , 
3 . 41 -3 . 55 (m, 4H) , 3 . 6 4 ( br - d , 2H ) , 3 . 93 (s , 3H) , 4.02 (br-d, 2H) , 
7 . 26 (d, J-8 . 4Hz, 1H) , 7.61 (br- t, 1H) , 7.76 (br- t, 1H) , 7.70- 
7 . 7 8 (m, 2H) , 7 . 99 (d, J=8 . 4Hz , 1H) , 8.09-8.14(m,2H). 
MS ( FAB ) m/z 406(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 (t, J«7 .2Hz, 3H) , 1.84- 
1.92(m,2H), 2.54 (q, J = 7 .2Hz, 3H) , 2 . 7 3 - 2 . 8 1 ( m , 6H ) , 3.58(m,4H), 
3 . 63 (t, J-7 . 6Hz, 3H), 3.96(s,3H), 7.23(d,J=6.4Hz,lH), 
7.45(t,J=7.6Hz,lH), 7 . 5 7 ( t , J = 7 . 6H z , 1H ) , 7 . 6 5 ( br - d , 1H) , 
7.68(s,lH), 7.77-7.82(m,2H), 8.07<d,J=8.0Hz,lH). 
Rvampl p .qynrhPfii s of ^ - n - M - hyd r oxypropy 1 ) - 4 - 

mpt-hnxyphpnyl ] -1 - (4 ■ Pthyl pi ppra7.i n - 1 - yl ) i soqn inoline 
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hyHror-hl nri dp 




In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 -bromo- 3 - (3 - ace toxypropyl ) -4 - 
methoxybenzene (2.57 g) and 3 - bromo - 1 - ( 4 - e thylpiperazin - 1 - 
yl ) isoquinoline (1.7 g) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (2ml) were added to the resulting 
oil , which was then heated under reflux for 3 hr . After cooling 
the reaction mixture, it was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil. Then, the 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals (1.2 g, yield; 74%). 
Hydrochloride : 
m.p . ; 157 - 160^ 

'H-NMR (4 00MHz, DMSO- d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 1.72- 
1.79(m,2H), 2.67(t,J=7.2Hz,2H), 3.18-3.26(m,2H), 3.32- 
3.39(m,2H), 3.47(t,J=6.4Hz,2H), 3.53{t,J=12.8Hz,2H), 
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3 . 64 (d, J-ll . 2Hz , 2H) , 3 . 86 (s, 3H) , 3 . 99 (d, J=13 . 2Hz, 2H) , 
7-.-0.8-{d-,.J-8.. 4 Hz, 1H) 7 . 57 (t, J = 8 . OHz, 1H) , 7 . 12 (t, J=8 . OHz, 1H) , 
7.9 5 (d, J= 8.0Hz, 1H) , 7 . 9 6 (d , J=2 . 4Hz , 1H) , 7.99 (s, 1H) , 
8.04(dd,J=8.4,2.4Hz,lH), 8 . 09 ( d , J= 8 . OHz , 1H ) . 
MS ( FAB ) m/z 406 (M+H)*. 
Free compound : 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 
1.93(tt,J=7.2,6.4Hz,2H), 2.56(q,J=7.2Hz,2H), 2.77 (br, 4H) , 

2 . 8 2 (t, J=7 . 2Hz , 2H) , 3.58 (br , 4H) , 3 . 6 6 ( t , J=6 . 4Hz , 2H) , 
3.90(s,3H), 6.96 (d, J=8.4Hz, 1H) , 7 . 4 3 (ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) 
7 . 57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.62(s,lH), 7 . 7 7 ( d , J= 8 . OHz , 1H ) 

7 . 9 6 (d, J=2 . 4Hz , 1H) , 8 . 0 3 ( dd , J= 8 . 4 , 2 . 4Hz , 1H ) , 
8 . 06 (d, J=8 . 4Hz, 1H) . 

F.y^pIP 3S Synl-hPs-i s of 3 - f3 - (4 - hyd rnxybn r y 1 ) - 4 - 
mpfhoxyphpnyl ] - 1 - ( 4 - ethyl pi pg»-ra7.-in-1-yT)i soqu i noline 
hydrorbl nri He 




In the same manners as in Examples 161-2, and then 20, 
an oil was obtained from 1 - bromo - 3 - ( 4 - ace toxybu tyl ) - 4 - 
methoxybenzene (1.54 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
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yl) isoquinoline (913 mg) . Methanol (10 ml) and a IN aqueous 
-solution of sodium hydroxide (2 ml) were added to -the -oil, and 
then reacted at at room temperature for 2 hr . Then, the reaction 
solution was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by silica gel 
column chromatography, to give an oil (805 mg, yield; 90%). The 
oil was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystal s . 
Hydrochloride : 
m.p.; 128-132°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5 -(ppm) 1.31(t,J=7.2Hz,3H), 1.42- 

1.52(m,2H), 1.56-1.64(m,2H), 2.63(t,J=7.2Hz,2H), 3.16- 

3 . 24 (m, 2H) , 3.28-3.38(m,2H), 3.41(t,J=6.4Hz,2H), 

3 . 52 ( t , J=8 . 0Hz , 2H) , 3.62(d,J=11.2Hz,lH), 3.83(s,3H), 

3 . 97 (d, J=14 . 0Hz, 1H) , 7_06(d,J-8.8Hz,lH) , 7 . 7 5 ( t , J= 8 . 0Hz , 1H) , 

7 . 70 ( t , J=8 . 0Hz ,1H), 7 . 94 (d, J-8 . 0Hz , 1H) , 7.94(d,J=2.4Hz,lH), 

7.97(s,lH), 8.02(dd,J=8.8,2.4Hz,lH), 8.07(d,J=8.0Hz,lH). 

MS ( FAB ) m/z 420(M+H)'. 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 1.67- 
1 . 74 (m, 4H) ,- 2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 7 2 - 2 . 7 7 (m , 2H ) , 2.76(br,4H), 
3.58 (br , 4H), 3.68-3.71(m,2H), 3 . 87 (s, 3H) . 6.93(d,J=8.4Hz,lH), 
7.42 (ddd, J=8 ,4,8.0,1.2Hz,lH), 7.56 (ddd, J=8.4,8.0,1.2Hz,lH), 
7.6l(s,lH), 7.76(d,J-8.0Hz,lH), 7.93(d,J=2.0Hz,lH), 
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8 . 0 0 (dd, J=8 .4, 2 . 0Hz, 1H) , 8 . 05 (d, J=8 . 4Hz, 1H) . 

F.vampl f> J^fi fiynfhPS l g of 1 - (4 - Pl-hyl pippra?i n - 1 - yl ) - 1 - [4 - ( 2 - 
hyH rnxypfhovy) phpnyl ] i snqu i no 1 inp Hi hyrirorhl nridft 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (1.0 g) obtained in Example 7 was 
dissolved in te trahydrof uran (30 ml) , followed by the addition 
of 60% sodium hydride (0 . 14 g) . After the evolution of hydrogen 
ceased, 2 -( t - butyl ) dime thylsilyloxye thyl bromide (1.0 g) was 
added thereto, and the mixture was heated under reflux for 8 
hr . The reaction solution was cooled to room temperature, and 
then it was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried and 
evaporated. To the resulting residue was added a 2N aqueous 
solution of hydrochloric acid, which was then stirred at 50°C 
for 30 min. The reaction solution was washed with ethyl acetate . 
The resulting aqueous layer was basified by adding 2N sodium 

hydroxide thereto, and extracted with ethyl acetate. The 

I 

resulting organic layer was washed j, dried and 



evaporated. The resulting residue was purified by silica gel 




§ — i 
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column chromatography (methylene chloride/methanol system) , 
to-give the. free. compound of. the title.compound as a white powder. 
Then, the powder was converted into a hydrochloride in a 
conventional manner, to give 0.71 g of the title compound as 
a pale yellow powder. 
Hydrochloride : 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.18- 

3.28(m,2H), 3 . 4 0 (q , J = 7 . 2Hz , 2H) , 3 . 5 0 (br - t , 2 H ) , 3 . 62 (br - d , 2H) , 

3.97 (br-d, 2H) , 6 . 9 0 (d, J=8 . 8Hz , 2H) f 7 . 55 (t, J=8 . 0Hz , 1H) , 

7 .71 (t, J=8 . 0Hz, 1H), 7.93(s,2H), 7.91-7.96(m,lH), 

8 . 04 (d, J=8 . 8Hz, 2H) , 8 . 08 (d, J=8 . 8Hz, 2H) , 10 . 92 (br- s, 1H) . 

Free compound: 

m.p.; 127-129°C 

MS (FAB) m/z 378 <M + H)\ 

Fvampl p ^7 .qynfhPsiR of 3 - f ^ 4 - c\ i ( 7 - hyrlrnyyfif.hnxy > phfmvl 1 - 
1 . ( 4 - pfhyl pi p^r-a 7in-1 - yl ) i Roq n i nnl inp. hydrOChl Or i dft 




3 - [3 , 4 -Di (2 -benzyloxyethoxy) phenyl] - 1 - (4 - 
ethylpiperazin - 1 - yl ) i soquinol ine (2.23 g) was obtained from 
3- [3 , 4 -di (2 -benzyloxyethoxy) phenyl] - 1 - chloroisoquinoline 
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(1.97 g) obtained by the same treatment as in Example 20, 
potassium carbonate (2.5 g) and N- ethylpiperazine (5 ml). The 
resulting compound was converted into a hydrochloride, methanol 
(100 ml) and a palladium/carbon catalyst (50 mg) were added 
thereto, and then the mixture was reacted in hydrogen atmosphere 
at room temperature overnight. Subsequently, the reaction 
solution was filtered through Celite and evaporated. The 
resulting residue was basif ied by adding a IN aqueous solution 
of sodium hydroxide thereto, and then it was extracted with 
Q ethyl acetate. The resulting organic layer was washed with 

n brine, dried and evaporated. Then, the resulting residue was 

H purified by silica gel column chromatography (ethyl 

□ acetate/hexane system) , to give a yellow oil (686 mg, yield; 

=1 44%) . The oil was converted into a hydrochloride in a 

'J, conventional manner, to give the hydrochloride of the title 

=5 compound as white crystals. 

Hydrochloride : 
m.p.; 130-132°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.20- 
3 . 28 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m , 2H ) , 3 . 51 ( t, J- 12 . 8Hz, 2H) , 
3.63(d,J=11.2Hz,2H), 3.74-3.78(m,4H), 4 . 00 <d , J= 13 . 2Hz , 2H) , 
4.07(t,J=5.2Hz,2H), 4.14<t,J=5.2Hz,2H), 7 . 11 (d, J=8 . 4Hz, 1H) , 
7 . 5 8 (dt, J=8 . 0 , 1 . 2Hz, 1H) , 7 . 7 3 ( d t , J= 8 . 0 , 1 . 2Hz , 1H) , 
7.76(dd,J=8.4,2.4Hz,lH), 7. 81 (d,-J=2 . 4Hz, 1H) , 
7.96(d,J=8.0Hz,lH), 8.04(s,lH), 8 . 0 9 ( d , J= 8 . OH z , 1H ) . 
MS { FAB ) m/z 438(M+H)\ 
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Free compound: 



- -H - NMR (-4 0 OMHz ,-C-DCl 3 ) ; - 8~ (ppm)~ 1 . 1 9 < t , J=-7 - 2 Hz # 3H)-, - 

2 .57 <q, J = 7 .2Hz, 2H) , 2.7 8(br,4H) , 3.58(br,4H) , 3.97- 

4 . 01 (m, 4H) , 4 . 18-4 . 2 0 (m, 2H) , 4 . 2 6 - 4 . 27 (m, 2H) , 

7.06 (d, J=8 .4Hz, 1H) , 7.47 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 

7.59 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) , 7 . 6 3 (s, 1H) , 

7 . 78 (dd, J=8 . 4 , 2 . 0Hz , 1H) , 7 . 79 (d, J=8 . 0Hz , 1H) , 

7 . 91 (d, J=2 . 0Hz, 1H) , 8.0 8(d, J= 8.4Hz, 1H) . 

Fvamplp ^ft fiyn r h p s -j g of ^. n , S-rii ( 2 - hyd roxy & thoxy ) ph pny 1 1 - 
1 - ( 4 - pfhyl pippra?in-1 - yl ) A snqu innlinp hydrorhloridp 



From 3 - [3 , 5 -di (2 - benzyl oxyethoxy) phenyl] - 1 - 
chloroisoquinoline (1.24 g) obtained by the same treatment as 
in Example 20, potassium carbonate (1.6 g) and N- 
ethylpiperazine (5 ml ) , 3 - ( 3 , 3 - dibenzyloxye thoxyphenyl ) - 1 - 
(4 - e thylpiperazin - 1 -yl ) isoquinoline (1.70 g) was obtained. 
The resulting compound was then converted into a hydrochloride, 
followed by the treatment with a palladium/carbon catalyst (50 
mg) added, in the same manner as in Example 18, to give the free 




• 2HC1 




N 
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compound of the title compound (510 mg, yield; 42%) . The 
resulting free compound was then converted into a hydrochloride, 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 232 -234°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 3.20- 
3.28(m,2H), 3 . 32 -3 . 40 (m, 2H) , 3.46-3.52(m,2H), 

3 . 65 (d, J=ll . 6Hz, 2H) , 3.76(t,J=5.2Hz,4H) , 3 . 9 9 ( d , J= 1 3 . 2Hz , 2H ) , 

4 . 09 { t, j-5 . 2Hz , 4H) , 6 . 57 (t, J=2 . 0Hz, 1H) , 7 . 3 7 (s, 1H) , 

7 . 38 (s, 1H) , 7 . 62 ( t, J=8 . 0Hz, 1H) , 1 . 7 6 ( t , J=8 . 0Hz , 1H) , 

7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 13 (d, J=8 . 0Hz, 1H) , 8 . 15 (s, 1H) . 

MS (FAB) m/z 438(M+H)\ 

Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H) , 
2 . 57 (q, J»7 . 2Hz, 2H) , 2.78 (br, 4H) , 3 . 5 8 <br, 4H) , 

4 . 01 ( t, J = 4 . 8Hz , 4H) , 4 . 18 ( t , J-4 . 8Hz , 4H) , 6 . 54 ( t, J = 2 . 0Hz , 1H) , 
7.40(d,J=2.0Hz,2H), 7.48 (ddd, J=8 . 4,8.0,1.2Hz,lH), 
7.60 (ddd,J=8. 4, 8.0,1.2Hz, 1H) , 7.67(s,lH), 7 . 7 9 ( d , J- 8 . 0Hz , 1H ) , 
8 . 09 (d, J=8 . 4Hz , 1H) . 

Ryflmple 39 Synt-hpsis of ^ - f 1 - rh 1 oto - 4 - (2- 

hyfirnxyprhoyy) phenyl } - 1 - ( 4 - pthyl pippra7.in - 1 - yl) i snqu i nol i tip 
hyfiror-h InriHp 
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In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo- 3 - chloro - 4 - ( 2 - 
benzyloxyethoxy) benzene (2.52 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline (1.3 g) . Methanol (30 ml) 
and palladium/carbon catalyst (200 mg) were added to the oil, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/e thyl 
acetate system) , to give an oil (1.26 g, yield; 99 %) . The oil 
was then converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals. 
Hydrochloride : 
m.p. ; 138-140°C 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33 (t, J = 7 .2Hz, 3H) , 3.20- 
_ 3.26(m.,2H), 3 . 3 0 r 3_. 3 8 (m , 2H ) 3 ..5.3_( t ,.J= 13 . 6 Hz ( 2H) _ _ 

3 . 64 (d, J=ll . 6Hz, 2H) , 3 . 7 9 ( t , J=4 . 8Hz , 2H) , 3 . 9 9 (d , J= 13 . 6Hz . 2H) . 

4 . 17 ( t , J=4 . 8Hz, 2H) , 7 . 30 (d, J=8 . 8Hz , 1H) , 7 . 6 0 ( t , J=8 . 0Hz, 1H) , 

7 . 74 ( t , J=8 . 0Hz , 1H) , 7 . 97 (d, J=8 . 0Hz , 1H) , 8 . 09 (s, 1H) , 

8 . 11 (d, J=8 . OHz , 1H) , 8 . 14 (dd, J=8 . 4 , 2 . 4Hz , 1H) , 

8 .25 (d, J=2 . 4Hz , 1H) . 

MS (FAB) m/z 412(M+H) + . 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 
2 .59 (q, J=7 .2Hz, 2H) , 2.7 9(br,4H) , 3.61(br,4H) , 

4.03(t,J=4.4Hz,2H), 4 . 2 2 ( t , J = 4 . 4Hz , 2H ) , 7.04(d,J=8.8Hz,lH), 
7.46 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.59 (ddd, J=8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 
7 . 61 (s, 1H) , 7.77(d,J=8.0Hz,lH), 8.03(dd,J=8.4,2.4Hz,lH), 
8 . 0 6 (d, J=8 . 4 Hz , 1H) , 8 . 1 9 { d , J= 2 . 4 Hz , 1H ) . 
KvampIP 40 Synth pfi is of ^ - f 3 - me t.h v 1 - 4 - ( 2 - 

hyrfrnvypthnvy) phenyl ] -1 - f 4 - pfhyl p i ppra 7 i n - 1 - yl ) i snqn innl i ne 
hyrirnrhl nri dp. 




In the same manners as in Examples 161-2 and then 20, an 
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oil was obtained from 1 - bromo - 3 -me thyl - 4 - (2- 
benzyloxyethoxy) benzene (1.48 g) and 3 -bromo- 1 - (4- _ ^ . 
ethylpiperazin - 1 -yl) isoquinoline (495 mg) . Methanol (30 ml) 
and palladium/carbon catalyst (100 mg) were added thereto, and 
the resulting mixture was reacted in hydrogen atmosphere at room 
temperature overnight. Thereafter, the reaction solution was 
filtered through Celite, and then evaporated. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, and then partitioned between ethyl acetate 
and water. The resulting organic phase was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give an oil (200 mg, yield; 44%) . The oil was then converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 
m.p. ; 133 - 136°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.33<t,J=7.2Hz,3H), 2.28(s,3H), 

3.18-3.28(m,2H), 3.30-3.40(m,2H), 3.50(t,J=12.0Hz,2H), 

3 . 64 (d, J = 10 . 8Hz, 2H) , 3.77(t,J=4.8Hz,2H) , 3 .9 9 ( d , J= 14 . 0Hz , 2H ) , 

4.07{t,J-5.2Hz,2H), 7 . 0 6 ( d , J= 8 . 8Hz , 1H ) , 7 . 5 7 ( t , J= 8 . 0Hz , 1H ) , 

7 . 72 ( t , J=8 . 0Hz , 1H) , 7.95(d,J«8.0Hz,lH), 7.99-8.03 (m,3H), 

8 . 09 (d, J=8 . 0Hz , 1H) . 

MS ( FAB ) m/z 392 (M + H)\ 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.20(t,J = 7.2Hz,3H), 2.35(s,3H), 
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2.58 (br, 2H) , 2 . 78 (br, 4H) , 3 . 61 (br, 4H) , 4 . 0 2 ( t , J = 4 . 4Hz , 2H) , 
4 . 17 (t, J = 4 . 4Hz , 2H) , 6.93 ( d , J= 8 . 4Hz , 1HX , 7.33 (t,.J=8 . 4Hz, 1H) , 
7 .57 (t, J=8 . 4Hz, 1H) , 7.62(s, 1H) , 7 .77 (d, J=8 .4Hz, 1H) , 
7 . 96 (br, 1H) , 7 . 9 9 (dd, J=8 . 4 , 2 . 0Hz, 1H) , 8 . 0 6 (d , J = 8 . 4 Hz , 1H) . 
^y^mpiP 41 Synthesis of 1 - [ 3 - i snpropyl - 4 - ( 2 - 

hyHroxypt-hnvy) phpn yl 1 - 1 - ( 4 - Pthyl pippr^7in- 1 - y 1 ) i snqn innliriP 
hyriror hl n-ri Hp 



In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 - bromo - 3 - i sopropyl - 4 - ( 2 - 
benzyloxye thoxy) benzene (3.45 g) and 3 -bromo- 1 - (4 - 
ethylpiperazin - 1 -yl) isoquinoline (1.0 g) . Methanol (80 ml) 
and palladium/carbon catalyst (300 mg) were added thereto, 
which was then reacted in hydrogen atmosphere at room 
temperature overnight. After the reaction solution was 
filtered through Celite, it was evaporate. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, which was then partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
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purified by silica gel column chromatography (hexane/ethyl 
.acetate .system) # to give an oil (650 mg, yield; 40%) . The oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals. 
Hydrochloride : 
m.p.; 248-250°C (decomp.) 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.26(s,3H), 1 . 28 (s , 3H) . 
1 . 3 4 ( t, J=7 . 2Hz, 3H), 3.26-3.28(m,2H), 3 . 3 0 - 3 . 3 9 (m , 3H ) , 

3 . 60 (t, J-8 . 8Hz, 2H) , 3 . 6 4 ( d , J= 1 1 . 2Hz , 2H ) , 3 . 7 8 ( t , J= 4 . 8Hz , 1H ) , 
3 . 99 (d, J=13 . 2Hz, 2H) , 4 . 0 8 ( t , J=4 . 8Hz , 1H) , 4 . 2 6 - 4 . 2 8 (m , 1H ) , 

4 . 4 0-4 .42 (m, 1H) , 7 . 08 ( t, J=8 . 0Hz, 1H) , 7 . 57 < t, J-8 . 0Hz, 1H) , 

7 . 73 ( t , J=8 . 0Hz ,1H), 7.98(d,J=8.0Hz,lH), 7.99-8.06(m,2H), 

8 . 00 (s, 1H) , 8.10(d,J=8. 0Hz , 1H) . 
MS (FAB) m/z 420 (M + H)\ 

Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H) , 

1 . 28 (d, J=7 . 2Hz , 6H) , 2.56(q,J=7.2Hz,2H), 2.77(br,4H), 3.37- 

3 . 44 (m, 1H) , 3.59 (br, 4H), 4.02(t,J=4.4Hz,2H), 

4 . 16 (t, J = 4 .4Hz, 2H) , 6 . 94 (d , J= 8 . 4Hz , 1H) , 

7.43 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.57 (ddd, J=8.4,8.0,1.2Hz,lH) , 
7 . 62 (s, 1H) , 7 . 78 (d, J=8 . 0Hz, 1H) , 7 . 9 7 ( dd , J= 8 . 4 , 2 . 4 Hz , 1H ) , 
8.06(d,J=8.4Hz,lH), 8.07(d,J=2.4Hz,lH). 

FlxampIP 42 Synt-hpgi s of 1 - f 4 - pfhyl pi ppra?.i n • 1 - yl) - (4- f2- 
mpfhnyypfhnx y) phenyl 1 i snqn innl inp d i hydrochl or i dp. 
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1- (4 - Ethylpiperazin- 1 -yl ) -3- (4- 



hydroxyphenyl) isoquinoline (0.420 g) obtained in Example 7 was 
dissolved in N, N - dimethyl formamide (5 ml), followed by the 
addition of 60% sodium hydride (0.06 g) . After the evolution 
of hydrogen was ceased, 2 -methoxyethyl bromide (178 Ml) was 
added thereto, and the mixture was stirred 50°C for 3.5 hr. 
After the reaction solution was cooled to room temperature, it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
1- (4 -ethylpiperazin-l-yl) -3- [4- (2- 

methoxyethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give 0.457 g of the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 184.5-185°C (decomp.) 

*H - NMR (4 00MHz, DMSO- d 3 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 3.21- 
3.27 (m,2H), 3.31-3.39(2H,m), 3 . 33 (s, 3H) , 3.49(br-t,2H), 
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3 . 6 3 (br-d, 2H) , 3 . 6 9 - 3 . 7 1 (m , 2H) , 3 . 9 9 (br - d , 2H ) , 4.16- 

4 .18 (m, 2H) ,7.08 (d, J = 8 . 8Hz, 2H)_, 7.56 (br - t , 1H) , 7 .72 (br- t, 1H)_,_ 

7 . 96 (d, J=8 . 0Hz, 1H) , 8 . 00 (s, 1H) , 8 . 10 (d, J=8 . 4Hz, 1H) , 

8 . 15 (d, J = 7 . OHz, 2H) , 10 .74 (br-s, 1H) . 

MS (FAB) m/z 392(M+H)\ 

P-vampI p A3 .qynthPSiff of 1 - f 3 . 4 - d i ( 2 - me thoxve f hPXV ) t )h PH Vl 1 - 
1 - { A - p^yl pippra7in- 1 -yl ) i Ptoqn innl inp. hvdrnchl ori dfi 




In the same manner as in Example 20, the free compound 
of the title compound was obtained (1.45 mg, yield; 95%) from 
3 - [3 , 4 - di (methoxyethoxy) phenyl] - 1 - chloroisoquinoline (1.28 
g) , potassium carbonate (913 mg) and e thylpiperaz ine (30 ml) . 
The compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m .p . ; 143 - 144°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1\ 3 4 ( t , J = 7 . 2Hz , 3H ) , 3.20- 
3.26(m,2H), 3.30-3.40(m,2H), 3.34(s,3H), 3.36(s,3H), 3.54- 
3.63(m,4H), 3 . 6 9 - 3 . 7 1 (m, 4H ) , 3.99(d,J=13.6Hz,2H), 4.16- 
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4.18(m,2H) , 4.23 -4.25 (m, 2H) , 7 . 11 ( d , J= 8 . 4Hz , 1H) , 

7 . 58 (dt, J=8 . 0, 1 . 2Hz_,_lH) , 7 . 7 3_( td , Jf 8 . 0_, 1 . 2 Hz , 1H) , . 

7 . 7 8 (dd, J=8 . 4 , 2 . OHz , 1H) , 7 . 8 0 (d, J=2 . OHz , 1H) , 

7 . 9 6 (d, J=8 . OHz ,1H), 8 . 04 (s, 1H) , 8 . 10 (d, J=8 . OHz, 1H) . 

MS (FAB) m/z 466 (M+H) * . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 

2 . 55 (q, J = 7 . 2Hz, 2H) , 2 . 7 5 <br, 4H) , 3 . 47 (s, 3H) , 3.55(s # 3H), 

3 . 57 (br, 4H) , 3 . 7 9 - 3 . 84 (m, 4H ) , 4 . 21 - 4 . 24 (m, 2H) , 4.28- 

4 . 3 0 (m, 2H) , 7 . 01 (d, J«8 . 4Hz, 1H) , 7 . 4 3 ( dt , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 56 (dt, J=8 . 0 , 1 . 2Hz, 1H) , 7 . 61 (s, 1H) , 7 . 7 2 ( dd , J= 8 . 4 , 2 . OHz, 1H) , 

7 . 76 (d, J=8 . OHz , 1H) , 7 . 85 (d, J-2 . OHz , 1H) , 8 . 06 (d, J=8 . OHz , 1H) . 

Rvampl p 44 Synthesis of l-[4-f2- 

hyHrnvyPthnyy) mpfhyl phpnyl 1 -1 - (4 -Pthyl pi pprazi n - 1 - 
yl ) -i finqn innl inp hy rirnrhl nridp 




In the same manners as in Examples 161-2 and then 20, an 
oil was obtained from 1 -bromo - 4 ( 2 - 

benzyloxyethoxy ) me thylbenzene (1.72 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (854 mg) . Methanol (20 ml) 
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and palladium/carbon catalyst (20 mg) were added thereto, which 
was then reacted in hydrogen atmosphere a.t. room .temperature, 
overnight. Thereafter, the reaction solution was filtered 
through Celite, and then evaporated. The resulting residue was 
basified by adding a IN aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate. The resulting 
organic layer was washed with brine, dried and evaporated . Then, 
the resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (567 mg, yield; 73%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 129-131°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.34(t,J=7.2Hz,3H), 3.20- 

3.28(m,2H), 3.33-3.39(m,2H), 3.55-3.64(m,8H), 

4.00(d,J=13.6Hz,2H), 4.57(s,2H), 7 . 48 (d, J=8 . 4Hz , 2H) , 

7 . 61 ( t, J=8 . 0Hz , 1H) , 7 . 7 5 ( t , J=8 . 0Hz , 1H) , 7 . 9 9 (d, J- 8 . 0Hz, 1H) , 

8.10(s,lH), 8.12(d,J=8.0Hz,lH), 8.19(d,J=8.4Hz,2H). 

MS ( FAB ) m/z 392(M + H)\ 

Free compound : 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.18(t,J = 7.2Hz,3H) , 

2 . 56 (q, J-7 . 2Hz, 2H) , 2.77 (br , 4H) , 3.60(br,4H), 

3 . 64 (t, J=4 . 8Hz, 2H), 3.79(t,J=4.4Hz,2H), 4 . 63 (s, 2H) , 

7.44(d,J=8.4Hz,2H), 7.47(dt,J=8.4,1.2Hz,lH), 

7 . 59 (dt , J=8 . 4 , 1.2Hz,lH), 7.69(s,lH), 7.79(d,J=8.4Hz,lH), 
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8 . 08 (d, J=8 . 4Hz , 1H) , 8 . 16 (d, J=8 . 4Hz, 2H) . 

Fvampl p dS fiynthfts i g of 1 - (4 - gfhyl p i p^r-a 7 : i n - 1 - yl ) - 1 - [4 - ( 2 - 
f 1 nnrnpt-hnYy ) phenyl 1 i soqui nnlinp rH hy^rnrhl nriHp 



1- (4 - Ethylpiperazin- 1 -yl ) -3- ( 4 - 
hydroxyphenyl) isoquinoline (0.514 g) obtained in Example 7 was 
dissolved in N, N-dimethylf ormamide (5 ml), followed by the 
addition of 60% sodium hydride (0.075 g) . After the evolution 
of hydrogen was ceased, 2 - fluoroethyl bromide (230 ^1) was added 
thereto, and then heated under reflux for 8 hr . After the 
reaction solution was cooled to room temperature, it was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.582 g of 1- (4-ethylpiperazin-l-yl) -3- [4- (2- 
fluoroethoxy) phenyl] isoquinoline as a white powder. The 
compound was converted into a hydrochloride in a conventional 
manner, to give the title compound as a yellow powder. 
Hydrochloride : 




166 



98046PCT 



m.p.; 2 23 -22'4°C (decomp.) 

'H-NMR (400MHz, DMS0-d 6 ) ; 6 (ppm) 1.33 (t, J = 7 . 4 Hz, 3H) , 3 . 21 - 
3 .27 (m, 2H) , 3 . 31-3 . 3 9 (m, 2H) , 3.50 (br- t, 2H) , 3.63 (br-d, 2H) , 
3 . 99 (br-d, 2H) , 4.41 (dt, J=4 .0,30. 0Hz, 2H) , 

4 .79 {dt, J=4 . 0, 48 . 0Hz, 2H) , 7 . 11 ( d , J= 8 . 8Hz , 2H ) , 7 . 5 8 ( br - t , 1H ) , 
1 .73 (br- t, 1H) , 7 . 9 6 (d, J=8 . 0Hz , 1H) , 8 . 0 2 (s, 1H) , 
8 . 10 (d, J=8 . 4Hz , 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) , 10.77 (br- s, 1H) . 
MS(FAB) m/z 380(M+H)\ 

Flyampl ^ 4 6 fiynthpgi g of ^- f ^ f 4 - mpthyl fiTiprii oxyph^nyl ) - 1 - (4 - 
pMiy1pippra7in - 1 -yl ^ i gngiH nnlinp hydrnrhlnridp. 




The free compound of the title compound was obtained (425 
mg, yield; 94%) from 3 - ( 3 , 4 - me thylenedioxyphenyl ) - 1 - 
chloroisoquinoline (356 mg) and ethylpiperazine (10 ml) in the 
same manner as in Example 2. The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 

l H - NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 3.20- 
3.26(m,2H), 3.30-3.38(m,2H), 3 . 52 ( t, J=12 . 0Hz , 2H) , 
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3 . 62 <d, J = ll . 2Hz, 2H) , 3.99(d,J=13.2Hz,2H), 6 . 10 (s , 2H) , 

7 . 0 6 (d, J=8 . 0Hz, 1H) , 7 . 58 (t, J = 8 .OHz, 1H) , 7 .73 ( t , J=8 . OHz, 1H) , 

7.75 (d, J-2 . OHz, 1H) , 7 . 7 7 (dd, J=8 . 0, 2 . OHz, 1H) , 

7 . 9 5 (d, J=8 . OHz, 1H), 8 . 01 (s, 1H) , 8.09(d,J=8. OHz , 1H) . 

MS (FAB) m/z 362 (M+H)\ 

m.p.; 223-227°C 

Free compound: 

*H - NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2 . 7 5 (br, 4H) , 3 . 5 8 (br, 4H) , 6.02(s,2H), 

6.91 (d, J=8 .4Hz , 2H) , 7.44 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 

7 . 57 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 7 . 58 (s, 1H) , 

7 . 69 (dd, J=8 . 4 , 1 . 6Hz, 1H) , 7.71 (br, 1H) , 7 . 76 (d, J=8 . OHz , 1H) , 

8 . 06 (d, J=8 . 4Hz , 1H) . 

FlvampIP 47 fiynl-hps i s of 1 - M - Pthylpippra^i n - 4 -yl ) - 3 - (4 - 
^r^t-onyl oxyphenyl ) i soauinol infi 



O 




The title compound was obtained (346 mg, yield; 80%) as 
a yellow oil from 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - (4 - 
hydroxypheny 1 ) isoquinoline (319 mg) and 1 - bromo - 2 - propanone 
(100 mg) , in the same manner as in Example 49. 
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1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( 3H , t , J= 7 . 2Hz ) , 2.31(3H,s), 
2.56 (2H, q, J = 7 . 2Hz) , 2 .76 (4H, t, J = 4 . 4Hz) , 3 . 5 8 (4H, t, J=4_. 4Hz) , _ 
4.59(2H,s), 6 . 98 (2H, d, J=8 . 8Hz) , 7 . 4 5 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
7 . 57 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 1 . 61 (1H, s) , 7 .76 (1H, d, J=8Hz) , 
8.06 (1H, d, J=8Hz) , 8 . 1 3 ( 2H , d , J= 8 . 8Hz) . 
ESI -Mass ; 390 (MH*) . 

FvampiP fiynthpsi r of 3 - [4 - ( 3 - ami nnprnpoxy ) phenyl ] - 1 - ( 4 - 

Pl-hy1pippra?iTi.1 -y l ) i Rnqn innlinp hydrorhl nririp 



Hydrazine monohydrate (0.16 ml) and ethanol (5 ml) were 
added to 3- [4- ( 3 - phthal imidepropyloxy) phenyl ] -1- (4- 
ethylpiperaz in - 1 - yl ) i soquinol ine (182 mg) , and the resulting 
mixture was heated under reflux for 4 hr . Thereafter, the 
reaction solution was par t i t ioned between chloroform and water . 
The resulting organic layer was washed with brine, dried and 
evaporated. The residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the free 
compound of the title compound as a yellow oil (482 mg, yield; 
48%) . The free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 

Hydrochloride: . „ _ _ . _ _ .. . _ .. . . 

m.p.; 173-176°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 2.04- 
2 . 12 (m, 2H) , 2.94-3.00(m,2H), 3.18-3.26(m,2H), 3.32- 
3 . 3 8 (m, 2H) , 3 . 5 2 - 3 . 6 3 (m, 4H) , 3 . 97 (d, J- 12 . 8Hz, 2H) , 
4.16(t,J=6.4Hz,2H), 7 . 09 (d , J= 8 . 8Hz , 2H) , 7 . 58 ( t , J=8 . 0Hz, 1H) 

7 .73 (t, J=8 . 0Hz, 1H) , 7 . 96 (d, J=8 . 0Hz , 1H) , 8 . 01 (s, 1H) , 

8 . 10 (d, J=8 . 0Hz , 1H) , 8 . 13 (br, 2H) , 8 . 17 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 391(M + H)\ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 18 ( t , J = 7 .2Hz, 3H), 2.04(s,2H) 
2.12-2.18(m,2H), 2.55(q,J=7.2Hz,2H), 2.76(br,4H), 
3.42(t,J=6.4Hz,2H), 3.58(br,4H), 4 . 12 ( t, J=6 . 0Hz, 2H) , 
7.00(d,J=8.8Hz,2H), 7 . 43 ( t, J=8 . 0Hz , 1H) , 7 . 5 6 ( t , J= 8 . 0Hz , 1H ) 
7 . 61 (s , 1H) , 7 . 76 (d, J=8 . 0Hz , 1H) , 8 . 0 6 ( d , J= 8 . 0Hz , 1H ) , 

8 . 10 (d, J=8 . 8Hz , 2H) . 

Fvamplp 49 SynfhfiR ifi of 1 - M - fithyl p \ pgr a z i n - 4 - y 1 ) - 3 - f4 - f 2 - 
c\ i mPfhy l ami nnpthnxy) phenyl 1 i soqn inolinfi 
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1- ( 1 - Ethylpiperazin - 4 - yl ) -3- (4- 
hydroxyphenyl) isoquinoline (500 mg) was dissolved in N,N : _ 
dimethylf ormamide (10 ml) , followed by the addition of 60% 
sodium hydride (144 mg) under ice-cooling, and the resulting 
mixture was stirred at room temperature for 45 rnin. After the 
reaction solution was ice-cooled again, 2 - dime thylaminomethyl 
chloride hydrochloride (259 mg) was added thereto, and the 
mixture was stirred at room temperature for overnight. The 
reaction mixture was thereafter partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The residue was 
purified by (NH) silica gel column chromatography (methylene 
chloride/methanol system) , and the resulting product was 
converted into a hydrochloride in a conventional manner and 
recrystallized from hydrous ethanol/e ther , to give the 
hydrochloride of the title compound as yellow crystals (595 mg, 
yield; 80%) . 
Hydrochloride : 
m.p.; 153-158°C 

*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 3 2 ( 3H , t , J = 7 . 2 Hz ) , 2 . 83 (3H, s) , 
2.84(3H,s), 3.19 (2H, q, J=7 .2Hz), 3.21(lH,q,J=7.2Hz), 
3 . 30 (1H, t , J=13 . 6Hz) , 3 . 3 3 ( 1H , t , J« 1 3 . 6 H z ) , 3 . 5 1 ( 1H , t , J= 5 . 2Hz ) , 
3.48-3.51(lH,m), 3.59(2H,d,J=13.6Hz), 3.95(2H,d,J=13.6Hz), 
4.43(2H,t,J=5.2Hz) , 7.13(2H,d,J=8.8Hz) , 

7.56 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 . 71 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 
7.94(lH,d,J=8Hz), 8.08<lH,d,J=8Hz), 8.17(2H,d,J=8.8Hz), 
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10.70 (lH.br -s) , 11 . 32 (1H, br-s) . 

_ESI_-Mass J _ 4 0.5 (MH*) . „. _ . . ........ 

Pv^mpl p SO fiyntbPsi s of ^ . f A - -arPtami dpprnnoxv) nhenvl 1 - 1 - 

(4 -Pthyl pippra7in-1 - yl ) i Rnqninnl i tip hvdrochl ori dft 



Acetic anhydride (0.06 ml), pyridine (0.07 ml) and THF 
(4 ml) were added to 3 - [4 - (3 - aminopropoxy ) phenyl] - 1 - (4 - 
ethylpiperazin - 1 - yl ) isoquinoline (182 mg) , and the mixture was 
stirred at room temperature overnight. The reaction mixture 
was thereafter partitioned between ethyl acetate and water. 
The resulting organic phase was washed with brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl aceta te/hexane system) , to give 
a yellow oil (8 mg, yield; 4%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 



hydrochloride of the title compound as yellow crystals. 
Free compound: 

1 H-NMR(400MHz / CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 2.00(s,3H), 
2.58 (q ( J = 7 . 2Hz , 2H) , 2.78(br,4H), 3.49{q,J = 6. 0Hz, 2H) , 

172 




98046PCT 



3 . 6 0 (br, 4H) , 3 . 7 3 - 3 . 7 6 (m, 1H) , 4 . 12 <t, J=6 . 0Hz, 2H) , 

6 . 90 (d, J=8 . 8Hz, 2H) , 7 . 4 3 ( dt , J= 8 . (3 , 1 . 2Hz ,_1H) , 

7.57(dt,J=8.0,1.2Hz,lH), 7.62(s,lH), 7 . 77 ( d , J= 8 . OHz , 1H ) , 
8 . 06 (d, J=8 . OHz, 1H) , 8 . 12 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 433 (M + H)\ 

RvampIP 51 Synl-hfig-i r of ^ - ( 4 - r yannmpthnxyphpnyl ) - 1 - ( 4 - 
pfhyl pippra?in-1 -yl ) i Rogn-j noline hydrochl ori de 




To a solution of 1 - ( 4 - ethylpiperazin - 1 -yl ) - 3 - ( 4 - 
hydroxyphenyl ) isoquinoline (0.30 g) obtained in Example 7 in 
tetrahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased, 
bromoacetoni tri le (0.11 g) was added thereto, and the resulting 
mixture was reacted at room temperature for 12 hr. Ethyl 
acetate and an aqueous solution of ammonium chloride were added 
to the reaction solution. The resulting organic layer was then 
separated, washed with water, dried and concentrated. To the 
resulting residue, ethanol and a 2N aqueous solution of 
hydrochloric acid were added, reacted at 50°C for 30 min, 
followed by evaporation. The resulting residue was 
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partitioned between ethyl acetate and water. The resulting 
- -organi*c*layer was washed with-wate-r and brine, and dried-. The 
solvent was removed, and the resulting residue was purified by 
NH- silica gel column chromatography (ethyl ace ta te/hexane 
system) , to give the free compound of the title compound as a 
pale yellow oil. The free compound was converted into a 
hydrochloride in a conventional manner, to give 0.17 g of the 
title compound as a yellow powder. 
Hydrochloride: 
m . p . ; 12 3-12 5 °C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 1.3 4 (t, J = 7 .2Hz, 3H) , 3 .19- 
3 . 41 (m, 4H) , 3.48-3.65(m,4H), 4.00 (br-d, 2H) , 5 . 27 (s, 2H) , 
7 . 2 2 (d, J=8 . 8Hz, 2H) , 7.60 (br-t, 1H) , 7 . 7 4 (br - t , 1H) , 
7 . 97 (d, J=8 . 0Hz, 1H), 8 . 06 (s , 1H) , 8.11(d,J=8. 0Hz , 1H) , 
8.22(d,J=8.8Hz,2H), ll.ll(m,lH). 
MS(ESI) m/z 373(M+H)\ 

Rvamplfi 52 Synt-hPR ifi of 1 - f 4 - ( 2 - cva nop t.hoxv) nhen vl 1 - 1 - ( 4 - 
pfhylpi ppr^ 7.in-1 - y 1 ) i snqui nnl in p hydrochl or i de 





To a solution of 1 - (4 - ethylpiperazin- 1 -yl) - 3 - (4 - 
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hydroxyphenyl ) isoquinoline (0.30 g) obtaiend in Example 7 in 

ac.rylonJL£ziile„ (10_ml) was. added Jiydroxyla ted _N - _ . . 

benzyltrimethylammonium (0.5 g) , and the resulting mixture was 
reacted. The reaction solution was evaporated, and the 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was remove, and the resulting 
residue was purified by NH - silica gel column chromatography 
(ethyl acetate/hexane system) , to give the free compound of the 
title compound as a pale yellow oil. The free compound was 
converted into a hydrochloride in a conventional manner, to give 
the title compound as a yellow powder (0.24 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.37(t,J=7.2Hz,3H), 

2.98(t, J=5.2Hz,2H) , 3 . 2 5 - 3 . 5 5 (m, 6H) , 3 . 70 (br - d, 2H) , 

4 . 04 (br-d, 2H), 4 . 17 (t, J = 5 . 2Hz , 2H) , 6 . 85 (d, J=8 . 0Hz, 2H) , 

7.36(s,lH), 7 . 55 (d, J=8 . 0Hz, 2H) , 7 . 6 3 (br - 1 , 1H) , 7 . 6 8 (br - d , 1H ) , 

7 .75 (br- 1, 1H) , 7 . 97 <d, J=8 . 0Hz, 2H) . 

MS(ESI) m/z 387(M+H)\ 

RvamplP S3 Syn t-h^g -i g of 1 - r 4 - ( 3 - ryannnronnxv) nhenvl 1 - 1 - (4 - 
p thy I pi ppra sHn-l-ylli snqn i nol inp hydrochl nridfi 
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To a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - ( 4 - 
hydroxyphenyl ) isoquinoline (0.30 g) obtained in Example 7 in 
te trahydrof uran (15 ml) was added 60% sodium hydride (36 mg) 
at room temperature . After the evolution of hydrogen was ceased, 
bromopropioni trile (0.14 g) was added thereto, and the 
resulting mixture was reacted at room temperature for 12 hr . 
Ethyl acetate and an aqueous solution of ammonium chloride were 
added to the reaction solution, and the resulting organic layer 
was then separated, washed with water, dried and concentrated. 
To the resulting residue were added ethanol and a 2N aqueous 
solution of hydrochloric acid, and the resulting mixture was 
reacted at 50°C for 30 min, followed by the evaporation. The 
resulting residue was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water and 
brine, and dried. The solvent was removed, and the resulting 
residue was purified by NH-silica gel column chromatography 
(ethyl aceta te/hexane system) , to give the title compound as 
a pale yellow oil. The oil was converted into a hydrochloride 
in a conventional manner, to give 0.12 g of the title compound 
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as a yellow powder. 

Hydrochloride: ______ 

m.p.; 144-146°C 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 2.02- 

2 . 11 (m, 2H) , 2 . 7 0 <t, J = 7 . 2Hz , 2H) , 3 . 1 8 - 3 . 2 7 (m , 2H ) , 

3 . 34 (q, J=7 . 2Hz, 2H) , 3 . 5 0 - 3 . 6 5 (m , 4H ) , 3 . 9 8 (br - d , 2H) , 

4 . 12 (t, J=6 . 0Hz, 2H) , 7 . 09 (d, J=8 . 8Hz, 2H) , 7 . 5 8 ( br - t , 1H ) , 

7 . 7 3 (br- t, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 8 . 01 (s, 1H) , 

8 . 10 (d, J=8 . 0Hz , 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) , 11 . 22 (m, 1H) . 
MS(ESI) m/z 401(M+H)\ 

FvampIP S4 Synt-hpfii g nf 1 - [ A - -mpfhyl thinprnpoxy) nhenvl 1 - 
1 . (d - Pthyl pippra7i n -l - yl ) i snqn i nol i rif> hvdrochl oride 




THF (6 ml), DMF (6 ml) and sodium thiome thoxide (270 mg) 
were added to 3 - [4 - ( 3 - methanesul f onate propoxy) phenyl] -1- 

o 

(4 - ethylpiperazin - 1 - yl ) isoquinol ine , and then reacted at 80 C 
for 10 hr. The reaction solution was partitioned between ethyl 
acetate and water, and the organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography, to give an oil (258 mg , yield; 
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81%) . The oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title- - 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33 ( t, J = 7 . 2Hz , 3H) , 1.88- 
2.05(m,2H), 2.09(s,3H), 2 . 6 5 ( t , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 8 (m , 2H) , 
3.30-3.40(m,2H), 3.46-3.53 (m, 2H) , 3 . 63 (d, J=ll . 2Hz, 2H) , 
3.99(d, J=13.6Hz,2H) , 4 . 1 3 ( t , J= 6 . 4Hz , 2H ) , 7 . 07 ( d , J= 8 . 8Hz , 2H ) , 
7 .57 (t, J=8 .4, Hz, 1H) , 7 . 7 2 ( t , J= 8 . 4Hz , 1H ) , 7 . 9 6 ( d , J= 8 . 4Hz , 1H ) , 
8 . 0 0 (s, 1H) , 8 . 09 (d, J = 8 . 4Hz , 1H) , 8 . 14 (d, J=8 . 8Hz , 2H) . 
MS (FAB) m/z 422 (M+H)* 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 2.08- 
2.13 (m, 2H) , 2 . 14 (s, 3H) , 2.55 (q, J = 7 . 2Hz, 2H) , 
2.72(t, J=7.2Hz,2H) , 2.7 7(br,4H) , 3.58(br,4H) , 
4 . 13 ( t, J = 6 . 0Hz , 2H) , 6 . 9 9 ( d , J- 8 . 8Hz , 2H ) , 

7 .43 (ddd, J=8.4, 8.0,1.2Hz,lH), 7. 56 (ddd, J=8.4, 8 . 0 , 1 . 2Hz , 1H ) , 
7 . 61 (s, 1H) , 7 . 7 6 (d, J=8 . 0Hz , 1H) , 8 . 05 (d , J=8 . 4Hz , 1H) , 
8 . 11 (d, J=8 . 8Hz , 2H) . 

F.vampl ^ SS fiynthftfii s of 3 - [ 4 - ( 3 - 

Methyl qnl fnnprnpnyy) phenyl ] -1 - (4 - pt-.hyl pipprazi n • 1 • 
yl ) i snqinnnl ine hy^rnrhlnridp 
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In the same manners as in Examples 161-2 and then 20, the 
free compound of the title compound was obtained (47 mg, yield; 
31%) from 1 -bromo-4 - (3 -methylsulf onpropoxy) benzene (855 mg) 
and 3-bromo-l- (4 -ethylpiperazin- 1 -yl) isoquinoline (107 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 113-115°C 

^-NMR (4 00MHz , DMSO- d 6 ) ; S (ppm) 1.33(t,J=7.2Hz,3H), 2.15- 
2.22 (m,2H) , 3.04 (s, 3H) , 3 . 2 0 - 3 . 2 8 (m , 2H ) , 3 . 2 9 - 3 . 3 8 (m , 4H ) , 
3 . 49 (t, J- 12 .4Hz, 2H), 3.63(d,J=12. 0Hz, 2H) , 

3 _ 99 (d , j- 13 .6Hz, 2H) , 4 . 17 ( t , J- 6 . 4 Hz , 2H ) , 7 . 0 8 ( d , J= 8 . 8Hz , 2H ) , 
7.58(t, J«8.0,Hz,lH) , 7 . 7 3 < t , J« 8 . 0Hz , 1H) , 7 . 9 5 ( d , J= 8 . 0Hz , 1H ) , 
8.01(s,lH), 8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 16 (d, J=8 . 8Hz, 2H) . 
MS ( FAB ) m/z 454 (M+H)*. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) l.ll(t,J=7.2Hz,3H), 2.25- 
2.35(m,2H) / 2 . 50 ( q , J = 7 . 2Hz , 2H ) , 2.70(br,4H), 2.89(s,3H), 
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3 . 19-3 . 23 (m, 2H) , 3 . 52 (br, 4H) , 4 . 10 (t, J=6 . 0Hz, 2H) , 

.6^. 90 (£, J=8 . 8Hz, 2H) , 7.-3.6 (ddd, J=8 ... 4 ,8.0,1 . 2Hz, 1H) , 

7.50(ddd, J=8.4,8.0,1.2Hz,lH) , 7.54(s,lH), 7 . 6 9 ( d , J= 8 . OHz , 1H ) , 

7 . 98 (d, J=8 . 4Hz, 1H) , 8 . 04 (d, J=8 . 8Hz , 2H) . 

Pvampl p Sfi Rynthpp i fi of ^ - f 4 - f 2 - ( 1 - 

imiHa^nnyl ) Pthnvyl phenyl I - 1 - ( 4 - P thvl r> i DPr a Z i n - 1 - 
y~n i snqni nnl i n<a hyrirnrhl ori de 



3- [4- (2 -Methanesulf onate ethoxy) phenyl ] -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (768 mg) was dissolved in DMF 
(10 ml) , to which were then added 60% sodium hydride (221 mg) 
and imidazole (575 mg) , and the resulting mixture was reacted 
at 60°C overnight. The reaction solution was partitioned 
between ethyl acetate and water, and the resulting organic layer 
was washed with brine, dried and evaporated. Then, the 
resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give a yellow 
oil (576 mg, yield; 80%). The oil was converted into a 
hydrochloride in a conventional -manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
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l H-NMR (40 0MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 3 4 (t, J = 7 . 2Hz, 3H) , 3.18- 

3.26(m,2H), 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 53 - 3 . 62 (m, 2H) , 

3.94(d, J=13.2Hz,2H) , 4 . 4 8 ( d , J= 5 . 2Hz , 2H ) , 4 . 67 (d # J = 5 . 2Hz , 1H) , 

7 . 0 9 (d, J=8 . 8Hz, 2H) , 7 . 58 <t, J-8 . 0Hz , 1H) , 7 . 7 2 (s, 1H) , 
7.73 (t, J=8.0Hz,lH) , 7.89(s,lH) , 7 . 9 6 ( d , J= 8 . 0Hz , 1H ) , 

8 . 01 (s , 1H) , 8 . 10 (d, J«8 . OHz , 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) , 
9 . 30 (s, 1H) . 

MS ( FAB ) m/z 428<M+H)\ 
m.p. ; 160-162°C 
Free compound: 

l H-NMR (4 00MHz , CDC1 3 ) ; S (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 55 (q, J=7 . 2Hz , 2H) , 2.77 (br, 4H) , 3.58 (br, 4H) , 4.27- 

4.30(m,2H), 4.36-4.38 (m,2H), 4.28-4.30 (m, 2H) , 

6 . 96 (d, J=8 . 8Hz, 2H) , 1 . 07 - 7 . 0 9 (m , 2H ) , 7 . 44 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 

7 . 57 (dt , J=8 . 0 , 1 . 2Hz , 1H) , 7 . 61 (s , 1H) , 7 . 6 2 (br, 1H) , 

7 . 77 (d, J=8 . 0Hz , 1H) , 8 . 06 (d, J=8 . OHz , 1H) , 8 . 11 (d, J=8 . 8Hz, 2H) . 

F.y^mpi <=> 57 ^ynthpsi s of 3 - {4 - [3 - (4 -pyri dyl ) propoxyl phenyl } - 

1 - f4-phhy1pippra?in-1 -yl ) i snqn inol inp hydrnrhl nri dp 




II 
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The free compound of the title compound was obtained (333 
mg,_ .yield; 7 6%) from 3 - ( 4 - hydroxyphenyl .) -1- (4- . 
ethylpiperazin- 1 -yl ) isoquinoline (322 mg) and 2- (3- 
methanesulf onate propyl ) pyridine (417 mg) , in the same manner 
as in Example 51. The free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 129-131°C 

1 H - NMR ( 4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 2.16- 

2 . 2 4 (m, 2H) , 3 . 10 (t, J=7 . 2Hz, 2H), 3.20-3.26(m,2H), 3.30- 

3.39(m,2H), 3.46-3.56(m,2H), 3 . 62 (d, J=ll . 2Hz, 2H) , 

3 # 97 ( d/ J=1 3 . 2Hz, 2H) , 4 . 1 1 ( t , J= 6 . 0Hz , 2H ) , 7 . 04 (d , J= 8 . 8Hz , 2H) , 

7 . 5 8 (t, J=8 . 0Hz, 1H) , 7 .73 (t. J»8 . 0Hz , 1H) , 7 . 9 6 (d, J=8 . 0Hz , 1H) , 

8.00(s,lH), 8 . 02 (d, J=6 . 8Hz, 2H) , 8 . 10 (d, J=8 . 0Hz, 1H) , 

8 . 15 (d, J=8 . 8Hz, 2H), 8.85(d,J=6. 8Hz, 2H) . 

MS (FAB) m/z 453 (M+H) + . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 0 (ppm) 1 . 1 8 ( t , J = 7 . 2H z , 3 H ) , 2.11- 
2 . 18 (m, 2H) , 2.56 (q, J = 7 . 2Hz, 2H) , 2 . 7 6 (br, 4H) , 
2.85(t,J=7.6Hz,2H), 3.58(br,4H), 4.03(t f J=6.0Hz,2H), 

6 . 98 (d, J- 8 .4Hz , 2H) , 7 . 1 6 ( d , J = 4 . 8H z , 2H ) , 7 . 43 ( t, J=8 . 0Hz , 1H) , 

7 . 57 (t, J-8 . 0Hz, 1H), 7 . 62 (s, 1H) , 7 . 76 (d, J=8 . 0Hz, 1H) , 

8 . 0 6 (d, J=8 . 0Hz, 1H) , 8 . 11 (d, J=8 . 4Hz, 2H) , 8 . 51 (d, J=4 . 8Hz, 1H) . 
FvampIP Sft fiynMiPR ig of ^ - f 4 - f 2 - ( 2 - mp t. h vl Dvr i d i n - 5 - 

yl ) Pthovyl phenyl I - 1 - f A - e> f by 1 p i p p r a 7. \ n - 1 - yl ) i ROmi i no l i Tift 
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fryrfT-orhl or i rifi 




DMF (10 ml), potassium carbonate (897 mg) and 2 - 
methyl - 5 - (2 -methanesulf onate ethyl ) pyridine (558 mg) were 
added to 3- (4 - hydrpxyphenyl ) -1- (4 - ethylpiperazin - 1 - 
yl) isoquinoline (432 mg) , and the resulting mixture was reacted 
at 100°C for 3 hr. The reaction solution was thereafter 
partitioned between ethyl acetate and water, and the resulting 
organic layer was washed with brine, dried and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give a yellow 
oil (268 mg, yield; 46%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 136-138°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.34(t,J = 7.2Hz,3H), 2 . 81 (s, 3H) , 
3.18-3.26(m,2H), 3.30-3.38(m,2H), 3.53-3.62(m,4H), 
3.95(t, J=13.2Hz,4H) , 4.52(t,J=6.4Hz,2H) , 7 . 09 ( d , J= 8 . 8Hz , 2H) , 
7 . 58 (t, J=8 . 0Hz, 1H) 7 .73 ( t, J=8 . 0Hz ,1H), 7 . 81 (d, J-8 . 0Hz , 1H) , 
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7.90(d,J=8.0Hz,lH), 7 . 96 (d, J=8 . OHz, 1H) , 8 . 01 (s, 1H) , 

8.10 (d, J=8 . OHz, 1H) , 8 . 15 (d, J=8 1 . 8Hz , 2H) , S . 4 4 (t, J = 8 . OHz, 1H) . 

MS (FAB) m/z 453 (M + H)\ 

Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17 (t, J=7 . 2Hz,3H) , 2.5 5 (s,3H) , 
2 .56 (q, J=7 .2 Hz, 2H) , 2.75(br,4H) , 3 . 2 6 ( t , J- 6 . 8Hz , 2H) , 
3.5 8(br,4H) , 4 . 4 1 ( t , J= 6 . 8Hz , 2H) , 6 . 99 ( d , J- 8 . 8Hz , 2H ) , 7.00- 
7.03(m,lH), 7 . 10 (d, J=8 . OHz , 1H) , 7 . 4 2 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7 . 50 (d, J=8 . OHz , 1H) , 7 . 5 6 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 7.60(s,lH), 
7 . 7 5 (d, J=8 . OHz , 1H) , 8 . 0 5 ( d , J= 8 . 4 Hz , 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) . 
F.vampl p 59 fiynthpsi s of 1 - M .F fhyl pipprazin - 4 - yl) - 3- T4 - (N - 
pfhyl rarhamyl ) phen yl ] i snqn innline 



1- ( 1 - Ethylpiperazin - 4 - yl ) -3- (4- 
hydroxyphenyl) isoquinoline (333 mg) was dissolved in 
te trahydrof uran (5 ml), ethyl isocyanate (800 ml) was added 
thereto, and then the mixture was stirred at room temperature 
for 3 hr. The reaction mixture was evaporated. The resulting 
residue was purified by silica gel column chromatography 




O 



H 

N 
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(methylene chloride/me thahol system) , and then recrys talli zed 
from ethyl acetate/hexane , to_ give the free compound of the 
title compound. The free compound was converted into a 
hydrochloride in a conventional manner, which was then 
recrystallized (from ethanol/i sopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (313 mg, 
yield; 70%) . 
Hydrochloride : 
m.p. ; 146-150°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.08(3H,t,J=7.2Hz), 

1 . 3 0 (3H, t, J-7 . 2Hz) , 3 . 0 5 - 3 . 14 ( 2H , m) , 3 . 16 - 3 . 2 4 ( 2H , m) , 
3 . 31 (1H, t, J=ll . 6Hz ) , 3 . 34 (1H, t, J-ll . 6Hz) , 

3 . 4 9 (2H, t, J=13 . 2Hz ) , 3 . 59 ( 2H, d , J-ll . 6Hz) , 
3.98(2H,d,J=13.2Hz), 7 . 2 1 ( 2H , d , J= 8 . 8Hz) , 

7.58 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7.72(1H, ddd, J=8Hz ,7Hz,1.2Hz) , 

7 .79 (1H, t, J-5 . 6Hz) , 7.96 (1H, d, J=8Hz) , 8 . 05 (1H, s) , 

8 . 09 (1H, d, J=8Hz) , 8.17(2H,d,J=8.8Hz), 10 . 82 ( 1H , br - s ) . 

ESI -Mass ; 405 ( MH* ) . 

FY3mpiPR 60 and 61 fiynthps i a of (Z) -1- ( 4 - E thy 1 p i pern 7, i n - 1 - 

yl ) - ^ - ( 4 - hyrlrnyyi mi nompt-hyl ph enyl ) i snqu inol ine and 

( F. ) - 1 - f4-Kthy1pippra?in-1 - y~M - ^ - ( 4 - 
hydroxy i minnmpthy 1 phenyl ) i soqu inol inp. 
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1- (4 -Ethylpiperazin - 1 -yl ) -3- (4- 
f ormylphenyl) isoquinoline (3.00 g) obtained in Example 17 - 5 was 
reacted with hydroxylamine hydrochloride (0.90 g) and sodium 
acetate (1.10 g) in ethanol (50 ml) at 60°C for 2 hr. The 
reaction solution was evaporated, and then the resulting 
residue was extracted in methylene chloride, washed with brine 
and dried. The solvent was removed, and the resulting residue 
was isolated and purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give (Z)-l-(4- 
e thylpiperaz in - 1 - yl ) -3- (4- 

hydroxyiminome thylphenyl ) isoquinoline (1.01 g) and (E)-l- 
(4 -ethylpiperazin- 1 -yl) -3- (4- 

hydroxyiminomethylphenyl ) i soquinol ine (1.52 g) , both as 
yellow solids. 0.30 g each of the compounds was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochlorides of the title compounds as yellow powders (0.32 
g and 0.35g, respectively) . 
(Example 6 0) 

(7.) -1 - U -F.t-h ylpiperazin-1 -yl) - 3- (4- 
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hyH-roxy S mi n om<=> 1~ by 1 phenyl ) i snqn inol infi hydrochloride 

m.p.; 2 3 9°C (decomp.J. . _ .. . . . -- - - 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33 (t. J*7 . 2Hz, 3H) , 3.18 
3.2 8(m,2H) , 3 . 2 9 - 3 . 4 1 (m, 2H ) , 3.50-3.66 (m,4H), 3.98- 
4 . 06 (m, 2H) , 7 . 6 0 - 7 . 6 6 (m, 1H ) , 7 . 74 ( d , J= 8 . 4Hz , 2H) , 7.73- 
7 . 7 9 (m, 1H) , 8 . 0 0 (d, J=8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 8Hz , 1H) , 
8 . 15 (s, 1H) , 8 . 21 (s, 1H) , 8 . 2 5 (d, J=8 . 4Hz, 2H) , 11 . 13 (m, 1H) 
MS ( FAB ) m/z 361 (M+H)\ 
(Example 61) 

( F. ) - 1 - U-Fthy l pippra?in-l-y1 ) - 3- (4 - 

hyHrnyyinii nompfhyl phenyl \ i snqn inol infi hydrochl ori de 
m.p.; 243°C (decomp.) 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.32(t,J=7.2Hz,3H), 3.19 

3 . 29 (m, 2H) , 3 . 2 9 - 3 . 4 1 (m , 2H ) , 3 . 4 8 - 3 . 6 7 (m , 4H ) , 3.97- 

4 . 06 (m, 2H) , 7 . 60-7 . 66 (m, 1H) , 7 . 73 (d, J=8 . 4Hz, 2H) , 7.72- 

7 . 79 (m, 1H) , 8 . 00 (d, J=8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 8Hz, 1H) , 

8 . 15 (s, 1H) , 8 . 21 (s, 1H) , 8 . 25 (d, J=8 . 4Hz, 2H) , 10.98 (m,lH) 

MS (FAB) m/z 361 (M + H) \ 

Fy^TTipl 6 2 fiynt-hpgi s of ^ - (4 - ryannphpnyl ) - 1 - (4 - 
pMnylpippr^7in-1 -yl > i Rnq in noli tip hydrochloride 




.CN 




N 
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(E, Z) -1- (4-Ethylpiperazin-l-yl) -3 - (4- 
hydroxyiminomethylphenyl) isoquinoline^ (1.92 g) obtained in 
Example 61 was reacted with acetic anhydride in acetic acid at 
120°C for 1.5 hr. The reaction solution was evaporated, and 
to the resulting residue were then added ethyl acetate and a 
10% aqueous solution of potassium carbonate, and the mixture 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and concentrated. 
The resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1.78 g of the free compound of the title compound. 0.28 g of 
the resulting free compound was converted into a hydrochloride 
in a conventional manner, to give 0.23 g of the title compound 
as a yellow powder. 
Hydrochloride: 
m.p.; 241°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d e ) ; 8 (ppm) 1 . 3 4 { t, J = 7 . 2Hz, 3H) , 3.18- 

3.28(m,2H), 3.29-3.41(m,2H), 3.51-3.66 (m,4H), 3.99- 

4.07(m,2H), 7 . 65-7 .71 (m ( 1H) , 7 . 7 7 - 7 . 8 3 (m , 1H ) , 

7 . 99 (d, J=8 . 8Hz , 2H) , 8 . 0 3 ( d , J= 8 . 4 Hz , 1H ) , 8 . 29 (s, 1H) , 

8.41(d,J=8.8Hz,2H) , 11 . 20 (m, 1H) . 

MS (FAB) m/z 343 (M+H) \ 

FlvampIP 61 fiynthgsi ^ of 1 - (4 - P fhyl pi pprazi n - 1 - yl ) -V (4-N- 
prnpyl ami nnrarhnnyl phenyl ) i soquvnol irip hydrochloride 
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o 




(4 -N- Propyl aminocarbonylphenyl ) tr ibu tyl s tannum (1.3 50 
g) and 3-bromo-l- ( 4 - e thylpiperaz in - 1 - yl ) i soqu inol ine (0.820 
g) were reacted in the presence of te trakistriphenylphosphine 
(0.116 g) in xylene (20 ml) in nitrogen atmosphere overnight. 
After cooling, the reaction solution was filtered. The 
resulting filtrate was extracted with a 5N aqueous solution of 
hydrochloric acid. The resulting aqueous layer was basified 
with a 5N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, dried and concentrated. The 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system), to give 0.578 g 
of the free compound of the title compound as a pale yellow solid. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1.02(t,J = 7.2Hz,3H) , 
1.18(t,J=7.2Hz,3H), 1 . 63 -1 .73 (m, 2H) , 2 . 56 <q, J = 7 . 2Hz, 2H) , 
2.77(br-t,2H), 3.46(dt,J=6.0,7.2Hz,2H), 3.60(br-t,4H), 
6 . 19 (br- t, 1H) , 7 . 4 9 (br- t, 1H) , 7 . 6 1 (br - t , 1H ) , 7 . 75 (s, 1H) , 
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7 . 81 (d, J=8 . OHz , 1H) , 7 . 86 (d, J=8 . 8Hz, 2H) , 8 . 09 (d, J=7 . 6Hz , 1H) , 

8 ... 2 4 (xL,. J=-8.. 8Hz ,.2H) - . - - - - 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a pale yellow 
powder. 

Hydrochloride : 
m.p. ; 149-150°C 

1 H - NMR (4 00MHz, DMSO- d 6 ) ; <5 (ppm) 0.92(t,J=7.2Hz,3H), 
1.33 (t, J = 7 . 2Hz , 3H) , 1 . 57 (dq, J=7 . 2Hz, 2H) , 3 . 2 1 - 3 . 2 8 (m , 2H ) , 
3.32-3.40(m,2H) , 3 . 53 (br - 1 , 2H) , 3 . 64 (br - d , 2H) , 4 . 03 (br - d , 2H) , 
7 . 6 5 (br- 1, 1H) , 7 . 77 (br - t , 1H) , 7 . 99 (d, J=8 . 4Hz, 2H) , 
8 . 0 2 (d, J=7 . 6Hz , 1H) , 8 . 14 ( d , J= 8 . 4Hz , 2H ) , 8 . 21 (s , 1H) , 
8.28(d,J=8.4Hz,2H), 8.56(t,J=7.2Hz,lH), 1 0 . 8 7 ( br - s , 1H ) . 
MS ( FAB ) m/z 403 (M + H)\ 

FlvampIP 64 Syri 1- h f> r i h of ^ - [4 - ( 4 - hydroxy - 1 - cycl ohexen - 1 - 
yl ) phenyl 1 - 1 - ( A -Pthyl pi pprazi n - 1 - yl ) 1 somil Tioline 
hydrnrhlori flp 
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In the same manners as in Examples 161-2 and then 20, an 
oil was jobtained from l-bromo-4- ( 4 - acetoxy - 1- cyclphexen - 
yDbenzene (477 mg) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (200 mg) . Methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) were added to the resulting 
oil, and then the mixture was heated under reflux for 1 hr . The 
reaction solution was partitioned between ethyl acetate and 
water, and the resulting organic layer was washed with water, 
dried and concentrated. The resulting residue was purified by 
silica gel column chromatography (hexane/e thyl acetate system) , 
to give a colorless oil (175 mg, yield; 68%) . The oil was 
converted into a hydrochloride in a conventional manner, to give 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 
Melting point; 164-166°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.33(t,J=7.2Hz,3H)> 

1.63 (br f 1H) > 2 . 44 (br, 2H)>3.24(t,J=6.0Hz,2H),3.35-3.40(m,2H), 

3.45-3.50(m,2H),3.63(d,J=11.6Hz,2H)>3.82(br,4H)> 

4.00(d,J=14.8Hz,2H)>6.17(s,lH)>7.55(d,J=8.4Hz,2H), 

7.61{t,J=8.0Hz,lH).7.74(t,J=8.0Hz,lH)>7.99(d,J=8.0Hz,lH)> 

8.10(s,lH)>8.11(d,J=8.0Hz,lH)> 8.16(d,J=8.4Hz,2H) . 

MS ( FAB ) m/z 414(M+H) + . 

Free compound: 

l H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.19(t,J=7.6Hz,3H),1.86- 
1.89(m,lH)>2. 05-2. 10(m,lH)*2. 24-2. 31(m,lH)>2. 55-2. 66(m,3H), 
2 . 57 (q, J=7 . 6Hz,2H).2.77 (br ( 4H) > 3 . 6 0 (br, 4H).4.06-4.14(m,lH). 

191 



98046PCT 



6.17(s,lH),7.46(t,J=8. 4Hz, 1H ) > 7 . 5 0 ( d , J = 8 . 4Hz , 2H) > 
7 .59 (t, J=8.4Hz, 1H) ; 7. 7 6 i (s, 1H)_. 7 .79 (d, J=8.4Hz, 1H)j 
8.08(d,J=8.4Hz,lH)>8.14(d,J=8.4Hz,2H) . 
FlvampIP fiS .qynhhPfii g of - ( A -aminnphfinyl ) - 1 - (4 - 
Pfhy1pippra?ir>-1 - yl ) i snq u iTinlinp. hydrorhl ori dfi 



Ethanol (30 ml) and a 2N aqueous solution of hydrochloric 
acid (4 ml) were added to 3- (4 -acetamidephenyl) -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline , and the resulting mixture 
was stirred at 80°C for 4 hr . The reaction solution was basif ied 
with a IN aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give an oil (71 mg, yield; 7%) . The oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 2 67-2 68°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.35(t,J=7.2Hz,3H), 3.20- 
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3 . 2 6 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H ) , 3 . 5 6 - 3 . 6 2 (m, 4H) , 
~ - 4 .-02 (d,-J^13 . 2Hz , 2H) , 7 . 54 (d, J=8 . 4Hz , 2H) ,7 . 64 ( t, J=8 . 0, Hz, 1H) 
7 . 77 (t, J-8 . OHz, 1H) , 8 . 00 <d, J=8 . OHz , 1H) , 8 . 13 (s, 1H) , 
8.14 (d, J=8. OHz, 1H) , 8 . 3 1 (d , J= 8 . 4Hz , 2H ) . 
MS ( FAB ) m/z 333(M+H)\ 
Free compound : 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 

2 . 5 5 <q, J = 7 . 2Hz, 2H) , 2.75 (br, 4H) , 3 . 57 (br, 4H) , 3.79 <br, 2H) , 

6 . 7 8 (d, J=8 . 4Hz , 2H) , 7 . 4 9 ( t , J=8 . OHz , 1H) , 7 . 55 (t, J-8 . OHz, 1H) , 

7 . 57 (s, 1H) , 7 . 74 (d, J=8 . OHz , 1H) , 8 . 0 1 ( d , J= 8 . 4Hz , 2H ) , 

8 . 04 (d, J=8 . OHz, 1H) . 

Kyampl p» fi 6 .qynt-hpsi g nf 1-[4-(N r N-rH mpfhyl ami no) phenyl ] - 1 - 
(A-Pthylpi ppra -7. i n - 1 -yl ) i snqn innlinp d i hyf^ronhl nri dp. 




NMe 2 



According to the method of Example 10-1, 3-[4-(N,N- 
dimethylamino) phenyl] isoquinolin- 1 -one was obtained from N 
methyl - o- toluamide (4.47 g) and 4-(N,N- 
dimethylamino) benzonitrile . 

Subsequently, the resulting 3-[4-(N,N- 
dimethylamino) ] isoquinolin- 1 -one (2.834 g) was added to 
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phosphorus oxychloride (25 ml) , and the resulting mixture was 
heated .at. 11JD°C _f or 1 . 5 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water, an aqueous solution of sodium bicarbonate and brine, and 
dried over magnesium sulfate . The solvent was removed, and the 
resulting 1 - chloro- 3 - [4 - (N, N - dimethyl amino) ] isoquinoline was 
reacted with N - e thylpipera z ine (35 ml) at 120°C for 5 hr . The 
reaction solution was evaporated, and the resulting residue 
were added ethyl acetate and water . The resulting organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 2.687 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J=7.4Hz,3H) , 
2.55{q, J=7.4Hz,2H) , 2 . 7 5 ( br - t , 4 H ) , 3.02(s,6H), 3 . 58 (br- t, 4H) , 
6.82(d, J=8.8Hz,2H) , 7 . 3 8 (br - 1 , 1H) , 7 . 5 3 (br - t , 1H) , 7.58(s,lH), 
7 . 74 (d, J=8 .4Hz , 1H) , 8 . 0 4 ( d , J= 8 . 4H z , 1H ) , 8 . 09 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tal 1 i zed from 
ethanol/ether , to give the title compound as a yellow powder. 
Hydrochloride: 
m.p.; 160-162°C (decomp.) 

l H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.34(t,J = 7.2Hz,3H), 3.11(s,6H), 
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3 . 19-3 . 25 (m, 2H) , 3.30-3.38<m,2H), 3.55-3.62<m,4H), 4.00 (br- 
" "d ( 2HT,-7 - 54 (hr^s-, 2H) , -7- 60 <br - 1, 1H) ,--7 ,75 (br- t, 1H-) 
7.98(d, J=8 .4Hz, 1H) , 8 . 07 (s, 1H) , 8 . 11 (d, J=8 . 0Hz, 1H) , 
8.24(d,J=8.4Hz,2H) , 1 1 . 3 1 ( br - s , 1H ) . 
MS ( FAB ) m/z 36KM+H)*. 

FY^mpl p fi7 fiynrhpsi a of ^ - \A - ( S> - hydroxy e thy 1 ) am i nonh en vl 1 - 
1 - / d - Pfhyl pippra?in-1 - yl ) i Rn qn i nol t np hydrochl ori de 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from l-bromo-4- (2- 
acetoxyethyl) aminobenzene (905 mg) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin - 1 -yl ) isoquinoline (266 mg) . Ethanol (10 ml) 
and a 2N aqueous solution of hydrochloric acid (1 ml) were added 
to the resulting oil, and then the mixture was heated under 
reflux for 3 hr . The reaction solution was basified with a IN 
aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography, to give an oil 



H 
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(120 mg, yield; 38%) . The oil was converted into a 
hydrochloride in a_ conventional majiner, to give the _ _ 

hydrochloride of the title compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS (FAB) m/z 377 (M+H) \ 
Free compound: 

'H-NMR (4 00MH2 , CDC1 3 ) ; S (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.76 (br, 4H), 3 . 3 9 < t , J-5 . 2Hz, 2H) , 

3.58 (br, 4H) , 3.88(t,J=5.2Hz,2H), 6 . 75 (d, J=8 . 8Hz , 2H) , 

7 . 3 9 (t, J=8 . 4Hz , 1H) , 7 . 44 (d, J=8 . 4Hz , 1H) , 7 . 54 (t, J=8 . 4Hz , 1H) , 

7.57 (s, 1H) , 7.73 (d, J=8.4Hz,lH) , 8 . 04 ( d , J- 8 . 8Hz , 2H ) . 

KvampIP fifl fiynthPs is of ^ - ( 4 - a r p f am i d enh en vl ) - 1 - ( 4 - 

<=>1-hyl pipftra7.in-l-y1 ) i sngn inn l i np hydrochl nridft 



H 




In the same manners as in Example 20, the free compound 
of the title compound was obtained (1.09 g, yield; 40%) from 
from l-bromo-4 - ace toani 1 ide (5.07 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (2.3 g) . The free compound 
was converted into a hydrochloride in a conventional manner, 
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to give the hydrochloride of the title compound as yellow 

.crystals.. _ _ _ ^ . _ _ _ . _ _ _. 

Hydrochloride : 

m.p. ; 180-182°C 

MS (FAB) m/z 375(M+H)\ 

Free compound: 

'H-NMR (400MHz, CDCI3) ; <5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H ) , 2.21(s,3H), 
2 . 5 8 (q, J=7 . 2Hz, 2H) , 2.80 (br, 4H) , 3.62 (br,4H) , 

7 . 45 (t, J=8 . 0Hz , 1H) , 7 . 5 8 ( t , J=8 . 0Hz, 1H) , 7 . 61 (d, J=8 . 8Hz , 2H) , 
7 . 67 (s, 1H) , 7 . 78 <d, J-8 . 0Hz, 1H) , 8 . 0 6 (d, J=8 . 0Hz, 2H) , 
8 . 14 (d, J=8 . 8Hz, 2H) . 

FyamplP fiQ .qynthpsi of ~\ - ( d - pthyl ca rhonvl ami north pnv l ) - 1 - 
M-^t-hylp-ipp-ra^-jin-l - yl ) i sngn i nnl inp hvdrorhl or ide 




In the same manners sequentially as in Examples 161-2 and 
20 , the free compound of the title compound was obtained (520 
mg, yield; 58%) from 1 - bromo - 4 - e thy lcarbonylaminobenzene 
(3.85 g) and 3 -bromo- 1 - (4 - e thy lpiperaz in - 1 -yl) isoquinoline 
(745 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 

Hydrochloride: _ . _ 

m.p. ; 176-178°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) l.ll(t,J-7.2Hz,3H) , 

1.33 (t, J=7 .2Hz , 3H) , 2.38 (q, J = 7 . 2Hz, 2H) , 3 . 2 0 - 3 . 2 5 (m , 2H ) , 

3.32-3.39(rn,4H), 3 . 52 ( t , J= 12 . 4Hz , 2H) , 3 . 62 <d, J-ll . 2Hz, 2H) , 

7 . 5 8 (t, J=8 . 0Hz, 1H), 7 . 73 (t, J=8 . 0Hz , 1H) , 7 . 75 (d, J=8 . 8Hz, 2H) 

7.96 (d, J- 8.0Hz, 1H) , 8.03(s,lH) , 8 . 10 (d , J- 8 . 0Hz , 1H) , 

8 . 15 (d, J=8 . 8Hz ,2H), 10 . 10 (s, 1H) . 

MS (FAB) m/z 389 (M + H) \ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

1 . 27 (t, J = 7 . 2Hz , 3H) , 2.42 (q, J-7 . 2Hz , 2H) , 2.55 (q, J = 7 . 2Hz , 2H) 

2.75(t,J=4.4Hz,4H) , 3 . 5 8 ( t , J = 4 . 4Hz , 4H) , 

7.44 (ddd, J=8.4,8.0,1.2Hz,lH), 7.57 (ddd, J=8.4,8.0,1.2Hz,lH) 
7.63 (d, J=8.4Hz,2H) , 7.65(s,lH) , 7 . 7 6 ( d , J= 8 . 0Hz , 1H) , 
8.06(d,J=8.4Hz,lH), 8 . 14 < d , J= 8 . 4Hz , 2H ) . 

F.ypmpl 10 c;ynt-hpfii g of 1 - ( 4 - propyl rarhonyl aminophenvl ) - 1 - 
f4-Pthy1pippra7i n- 1 - yl ) i Roqninol ins hydrochloride 



H 
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In the same manners sequentially as in Examples 161-2 and 
— 20,- the free compound of the title compound was obtained (-6 04 
nig, yield; 53%) from 1 -bromo-4 -propylcarbonylaminobenzene 
(4.13 g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline 
(913 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 170-172°C 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 5 (ppm) 0.94(t,J=7.2Hz,3H), 

1 . 34 (t, J = 7 . 2Hz , 3H) , 1 . 5 9 - 1 . 7 9 (m , 2H) , 2 . 3 5 (q, J = 7.2Hz, 2H) , 

3.20-3.25(m,2H), 3.30-3.40 (m,4H), 3. 54 -3. 63 (m, 4H) , 

4 . 00 (d, J=13 . 6Hz, 2H) , 7 . 5 9 ( t , J= 8 . 0Hz , 1H ) , 7 . 7 3 ( t , J= 8 . OH z , 1H ) , 

7 . 78 (d, J=8 . 8Hz, 2H) , 7 . 96 (d, J=8 . 0Hz , 1H) , 8 . 02 (s, 1H) , 

8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 8Hz , 2H) , 10. 40(3, 1H). 

MS (FAB) m/z 403 (M + H) * . 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.03(t,J=7.2Hz,3H), 

1 . 17 ( t , J-7 . 2Hz ,3H), 1.72-1.82(m,2H), 2.37(t,J = 7.2Hz,2H), 

2 . 5 6 (q, J=7 . 2Hz, 2H), 2.76(t,J=4.0Hz,4H), 3 . 5 8 ( t , J= 4 . OH z , 4H ) , 

7 . 4 5 (dt, J=8 . 0, 1 . 2Hz , 1H) , 7 .57 ( dt , J = 8 . 0 , 1.2Hz, 1H) , 

7 . 63 (d, J-8 . 4Hz , 2H) , 7 . 65 (s , 1H) , 7 . 7 7 ( d , J= 8 . 0Hz , 1H ) , 

8 . 06 (d, J=8 . 0Hz , 1H) , 8.14(d,J=8.4Hz,2H). 

Kxampl f> 7 1 .^ynthpgiR of ^ - ( 4 - prhyl riiI fnn yl ami nophpnyl ) - 1 - 
(4 -prhy1pippra?in-l -yl ) i snqn innl inp hyrirn rhl nririp 
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H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (542 
mg, yield; 63%) from 1 - bromo - 4 - ethylsul f onylaminobenzene 
(3.95 g) and 3 - bromo - 1 - (4 - e thy lpiperaz in - 1 -yl ) isoquinol ine 
(648 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 198-201°C 

1 U - NMR (400MHz , DMSO-d 6 ) ; 8 (ppm) 1.22(t,J=7.2Hz,3H), 
1.34 ( t , J = 7 . 2Hz , 3H) , 3.15(q,J=7.2Hz,2H), 3.18-3.24(m,2H), 
3.30-3.39(m,2H), 3.53-3.62(m,4H), 4.00(d,J=13.6Hz,2H), 
7.36(d,J=8.8Hz,2H) , 7.59(dt,J=8.0,1.2Hz,lH) , 
7.74(dt,J=8.0,1.2Hz,lH), 7.97(d,J=8.0Hz,lH), 8.02(s,lH), 
8.10(d,J=8.0Hz,lH), 8.16(d,J=8.8Hz,2H), 10.05(s # lH). 
MS ( FAB ) m/z 425 (M + H)\ 
Free compound: 

2 H -NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 
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1 . 3 9 (t, J=7 . 2Hz, 3H) ( 2.56 (q, J=7 . 2Hz, 2H) , 2.77 (br # 4H) , 

3^18 (q, J=7 . 2Hz , 2H) 3 . 58 (br , 4H) ,, 7 . 32 (d, J=8 . 8Hz r 2H) , 

7.46 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 7.59 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 
7 . 6 5 (s, 1H) , 7 .78 (d, J=8 . OHz , 1H) , 8 . 07 (d, J=8 . 4Hz, 1H) , 
8 . 15 (d, J=8 . 8Hz, 2H) . 



Rvampl f> 72 ^ynfhpgi g of 1 - ( d -prnpyl ruI fnnyl ami nophenyl ) - 1 - 

(A-prhy1pippra7.in-1 - yl 1 "i fio gn innl i np hydrochloride 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.31 
g, yield; 95%) from 1 - bromo - 4 - propylsul f onylaminobenzene 
(4.69 g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline 
(1.0 g) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride: 
m.p . ; 163 - 16 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.95(t,J = 7.2Hz,3H), 

1.34(t,J = 7.2Hz,3H), 1.66-1. 76 (m,2H), 3.11-3.15(m,2H), 3.20- 
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3 . 2 5 (m, 2H) , 3 . 3 0 - 3 . 4 0 (m, 2H) , 3 . 51- 3 . 6 2 (m, 4H) , 

4 . 00 (d, J=12 . 8Hz, 2H) , 7 . 3 5 ( d , J= 8 . 8Hz , 2H) , 7^ 6 0 ( t,, J= 8 . OHz , 1H) , 
7 . 74 (t, J=8 . OHz, 1H) , 7 . 96 <d, J=8 . OHz, 1H) , 8 . 02 <s, 1H) , 
8 . 11 (d, J-8 . OHz, 1H) , 8 . 16 (d, J=8 . 8Hz , 2H) . 
MS (FAB) m/z 439 (M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 0.91(t,J=7.2Hz,3H) , 

1 . 18 (t, J=7 . 2Hz, 3H) , 1 . 38- 1 . 48 (m, 2H) , 2 . 56 (q, J = 7 . 2Hz, 2H) , 

2 . 77 (br, 4H) , 3 . 11 - 3 . 16 (m, 2H) , 3 . 5 9 (br, 4H) , 

7 . 31 (t, J=8 . 8Hz , 1H) , 7.47 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7.59<ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7.66(s,lH), 7 . 7 9 (d , J= 8 . OHz , 1H ) , 

8 . 0 8 (d, J=8 . 4Hz , 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H ) . 

Rvampl e> 7^ fiynfhpgi g of ^ - ( 4 - Vni ty 1 1 fnnyl ami nnphpnyl ) - 1 - 
(4 - Pfhylpippra 7in- 1 - yl ) i ctnqn innl i tip hydr-nrhl nri clf> 



H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (828 
mg, yield; 94%) from 1 - bromo - 4 - bu ty 1 sul f onylaminobenzene 
(3.51 g) and 3 - bromo - 1 - (4 - e thy Ipiperaz in - 1 -yl ) isoquinol ine 
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(620 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 160-163°C 

^-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 0.84(t,J=7.2Hz,3H), 1.32- 
1 . 3 9 (m, 5H) , 1 . 6 4 -1 . 7 0 (m, 2H) , 3 . 13 - 3 . 17 (m, 2H) , 3.22- 
3 . 24 (m, 2H) , 3 . 3 3 - 3 . 3 8 (m, 2H) , 3.53-3.62(m,4H), 

4.00 (d, J=13.2Hz,2H) , 7 . 3 5 ( d , J= 8 . 4Hz , 2H ) , 7 . 6 0 ( t , J = 8 . 0Hz , 1H ) , 
7 .74 ( t, J=8 . 0Hz, 1H) , 7 . 97 (d, J=8 . 0Hz , 1H) , 8 . 03 (s, 1H) , 
8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J=8 . 4Hz , 2H) . 
MS ( FAB ) m/z 453(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 0 3 (t, J = 7 . 6Hz, 3H) , 1.16- 

1 . 23 (m, 5H) , 1 . 8 3 - 1 . 94 (m, 2H) , 2 . 5 6 (q, J = 7 . 2Hz, 2H) , 2.76 (br, 4H) , 

3 . 01 -3 . 13 (m, 2H) , 3.59 (br, 4H) , 7 . 31 (d, J-8 . 4Hz, 2H) , 

7.47 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 7.59 (ddd, J-8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 66 (s, 1H) , 7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 07 ( d , J= 8 . 4Hz , 1H) , 

8 . 15 (d, J=8 . 4Hz, 2H) . 

FvampIP 7 4 .qynl-hpsi of 1 - ( 4 - an 1 f on am i dpphpnyl ) - 1 - (4 - 
Pfhy1pippra7in-1 -yl ) i sogn innl inp h yHrnrhl nr i dp 
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o 2 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (49 
mg, yield; 7%) from 1 -bromo- 4 -benzenesulf onamide (1.55 g) and 
3-bromo-l- ( 4 - ethylpiperazin - 1 - yl ) i soquinol ine (386 mg ) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J-7.2Hz,3H), 3 .21- 

3 . 32 (m, 2H) , 3 . 3 6 - 3 . 4 2 (m , 2H ) , 3 . 5 3 ( t , J= 6 . 8H z , 2H ) , 

3 . 63 (d, J-12 . 0Hz, 2H) , 4 . 05 (d, J=13 . 6Hz, 2H) , 7 . 4 5 <s, 2H) , 

7.67(t, J=8.0Hz,lH) , 7 . 7 9 ( t , J- 8 . 0 , Hz , 1H ) , 7 . 9 5 ( d , J= 8 . 4Hz , 2H ) , 

8 . 02 (d, J=8 . 0Hz, 1H) , 8 . 15 (d, J-8 . 0Hz , 1H) , 8 . 2 3 (s, 1H) , 

8 . 38 (d, J=8 . 4Hz, 2H) . 

Free compound : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1\ 0 8 ( t , J = 7 . 2 Hz , 3H) , 

2.46 (q, J = 7 . 2Hz, 2H) , 2 . 6 8 (br, 4H) , 3 . 47 (br, 4H) , 7 .42 (s, 2H) , 

7.62 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 7.74 (ddd, J=8 .4,8.0,1. 2Hz , 1H) , 
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7 . 94 (d, J=8 .4Hz, 2H) , 7 . 97 (d, J=8 . OHz, 1H) , 8 . 09 (d, J=8 . OHz, 1H) , 
8. 11 (s, 1H) , 8 . 37 (d, J=8 . 4Hz, 2H) . 

ffvamplP 7 5 fiynfhp s i « of ^ - f ( 4 - mnrphol i n vl ) snl f on vl Phenyl ] - 
1 - (4 - Phhylpippra 7 i n - 1 - yl ) i ffoqn inr>1 i tip hydrnrhl ori de 




In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained (620 

mg, yield; 49%) from 4 - (morphol inyl sul f onyl ) bromobenzene 
(2.63 g) and 3-bromo-l- (4 - ethylpiperazin- 1 -yl ) isoquinoline 
(872 mg) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

MS (FAB) m/z 467 (M+H) * . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 
2.57(q,J=7.2Hz,2H), 2.77(t,J=4.4Hz,4H), 3.06(t,J=4.8Hz,4H), 
3.61(t,J=4.4Hz,4H), 3 .76 (t, J=4 . 8Hz, 4H) , 

7.53 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.64 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 
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7 . 77 <s, 1H) , 7 . 84 <d, J = 8 . 8Hz , 2H) , 7 . 85 (d, J=8 . OHz , 1H) , 

8 .JJ)Jd,-Jr 8 -_4Hz ,_1H) , 8 . 34 (d, J=8 . 8Hz,,.2H) . _ 

Fv^mpif* 76 Synthes is of 3 - [ (4 - 

t-h-i omnrphnl in ynsnlfnnyl phenyl 1 - 1 - (4 - gfhyl pi ppra z i n - 1 - 
yl ) i sn qninnl i n hydrorhl nridfi 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (550 
mg, yield; 38%) from 4 - ( thiomorphol inyl sul f onyl ) bromobenzene 
(5.55 g) and 3 - bromo - 1 - (4 - e thy 1 piper a z in - 1 - yl ) isoquinoline 
(953 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride: 
m.p.; 268-270°C (decomp.) 

l H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 

2 . 6 9 (t, J = 4 . 8Hz , 4H) , 3.18-3.20(m,-6H), 3 . 3 2 - 3 . 4 0 (m , 2H ) , 3.55- 

3 . 64 (m, 4H) , 4.03(d,J=13.6Hz,2H), 7 . 68 ( t , J« 8 . OHz , 1H) , 

7 . 80 ( t , J=8 . 0 , Hz, 1H) , 7 . 88 (d, J=8 . 8Hz, 2H) , 8 . 0 5 ( d , J= 8 . OHz , 1H ) , 
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8 . 16 (d, J=8 . OHz, 1H) , 8 . 2 8 (s, 1H) , 8 . 4 6 (d, J=8 . 8Hz , 2H) . 
MS (FAB) m/z 483 (M+H)* 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1.19(t,J=7.2Hz,3H) , 

2 . 5 8 (q, J = 7 . 2Hz, 2H) , 2 . 72 - 2 . 74 (m, 2H ) , 2.79 (br, 4H) , 3.38- 
3 . 41 (m, 2H) , 3 . 6 2 (br, 4H) , 7 . 5 3 ( dt , J- 8 . 0 , 1 . 2Hz, 1H) , 

7 . 6 4 (dt , J=8 . 0, 1 . 2Hz, 1H) , 7 . 7 0 (s, 1H) , 1 . 8 2 ( d , J= 8 . 8H z , 2H ) , 

7 . 83 (d, J=8 . OHz, 1H) , 8 . 10 (d, J=8 . OHz , 1H) , 8 . 3 2 (d, J=8 . 8Hz # 2H) . 
F.v^mpi p 77 Synthesis of 3-f(l,l- 

rH nvythi nmnrphnl -j nyl ) ruI fnnyl phenyl 1 - 1 - (4 - ethyl pi DPTfl z in - 1 - 
yl ) i snqni nnl i hyrlronhl nridfi 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (673 
mg, yield; 52%) from l-bromo-4- (1, 1- 

dioxy thiomorpholinyl ) sulf onylbenzene (3.59 g) and 3-bromo- 
1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (811 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 




P2 
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yellow crystals. 

Hydrochloride^: _ - . . 

m.p. ; 198-200°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.34(t,J=7.2Hz,3H), 3.22- 

3.25<m,2H), 3 . 2 9 - 3 . 4 0 (m, 6H ) , 3.51-3.55(m,6H), 

3 . 61 (t, J- 11 . 6Hz, 2H) , 4 . 04 (d, J=13 . 6Hz, 2H) , 

7 . 69 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 81 (d t , J= 8 . 0 , 1 . 2Hz , 1H) , 

7.95 (d, J=8 .4Hz, 2H) , 8 . 0 5 (d, J=8 . 0Hz, 1H) , 8 . 16 (d, J=8 . 0Hz, 1H) , 

8.3 0 (s, 1H) , 8.49 (d, J= 8.4Hz, 2H) . 

MS (FAB) m/z 515 (M+H) \ 

Free compound: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.10 (br- t, 3H) , 2 . 6 6 (br, 2H) , 
3 . 29-3 . 31 (m, 4H) , 3 . 34 (br, 4H) , 3 .49 (br, 8H) , 

7 . 64 (t, J=8 . 0Hz, 1H) , 7 . 76 (t, J=8 . 0Hz, 1H) , 7 . 94 (d, J=8 . 8Hz, 2H) , 

8 . 00 (d, J = 8 . 0Hz, 1H) , 8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 19 (s, 1H) , 

8 .48 (d, J=8 . 8Hz, 2H) . 

FvampIP 7ft -^ynthPRi of 3 - (4 - 

Pfhyl siil fnnyl nnmPthyl phenyl ) - 1 - (4 - fit . hvl piDRra zin-1- 
yl ) i sngn i nnl inp. h yH-rorhl nride 
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In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained (655 

mg, yield; 49%) from 1 -bromo - 4 - ethylsul f onylaminobenzene 
(2.73 g) and 3 - bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline 
(975 mg) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

MS (FAB) m/z 439(M+H)\ 

Free compound : 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18 (t, J- 7 .6Hz, 3H) , 

1 . 3 5 ( t, J=7 . 2Hz, 3H) , 2 . 5 6 (q , J- 7 . 2Hz , 2H) , 2 . 7 7 (br, 4H) , 

3 . 00 (q, J=7 . 6Hz, 2H) , 3.59 (br, 4H) , 4 . 37 (d, J=6 . 0Hz, 2H) , 

4 . 5 9 (br, 1H) , 7 . 45 (d, J=8 . 4Hz , 2H) , 7 . 48 ( t, J=8 . 4Hz, 1H) , 

7.60(t,J=8.4Hz,lH), 7.70(s,lH), 7 . 8 0 ( d , J= 8 . 4Hz , 1H) , 

8 . 09 (d, J=8 .4Hz, 1H) , 8 . 1 8 ( d , J= 8 . 4Hz , 2H) . 

Ryampl r 7 9 fiynthpsis of 1 - ( 4 - 

gfhyl siil f nnyl ami nop thy 1 phenyl ) - 1 - ( 4 - ethvl ninerazin-l - 
yl ) isoquinnl inp hydrorhlnridp 
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In the same manners sequentially as in Examples 161-2 and 

20, the free compound of the title compound was obtained (1.22. 

g, yield; 76%) from 1 - bromo - 4 - e thyl sul f onylaminoethylbenzene 
(3 . 54 g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoqu incline 
(1 . 14 g) . The free compound was converted into a hydrochloride 

in a conventional manner, to give the hydrochloride of the title 

compound as yellow crystals. 

Hydrochloride : 

m.p . ; 194 - 197°C 

X H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.16(t,J=7.2Hz,3H), 
1.34(t,J=7.2Hz,3H), 2 . 84 ( t , J=7 . 2Hz ,2H), 2.97(q,J=7.2Hz,2H), 
3.19-3.24{m,4H), 3.33-3.39(m,2H), 3.56-3.63(m,4H), 
4 . 00 (d, J-13 . 2Hz, 2H) , 7 . 3 8 ( d , J= 8 . 4Hz , 2H ) , 
7.61(dt,J=8.0,1.2Hz,lH) , 7 .75 (dt, J«8. 0, 1.2Hz, 1H) , 
7 . 9 9 (d, J=8 . 0Hz , 1H) , 8 . 07 (s, 1H) , 8 . 1 1 ( d , J= 8 . 0Hz , 1H ) , 
8 . 13 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 453(M+H) + . 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J = 7.2Hz,3H), 

1.28(t,J=7.6Hz,3H), 2.55(q,J=7.2Hz,2H), 2.76(br,4H), 

2.92(t,J=6.4Hz,2H), 2.96(q,J=7.6Hz,2H), 3.41(t,J=6.4Hz,2H), 

3.59(br,4H), 4.36(t,J=6.4Hz,lH), 7.30(d,J=8.4Hz,2H), 

7.46 (ddd, J=8.4,8.0,1.2Hz,lH), 7.58 (ddd, J=8.4,8.0,1.2Hz,lH), 

7.67(s,lH), 7 . 78 (d, J=8 . 0Hz , 1H) , - 8 . 07 ( d , J= 8 . 4 H z , 1H ) , 

8 . 12 (d, J-8 . 4Hz , 2H) . 

Rxampl *=> fi 0 fiynthpsis of 1 - (4- 
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Pthylaniinnsnl f n nyl mPthyl phfinyl ) -1 - ( 4 - P f.h vl P 1 DfiTfl Z i n - 1 - 
yl ) i sngiH nnl i tir hvdrorh 1 or i de 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (449 
mg, yield; 60%) from l-bromo-4- 

e thylaminosul f onylme thylbenzene (1.28 g) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (550 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystal s . 
Hydrochloride : 
m.p.; 154-156°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.03(t,J=7.2Hz,3H), 

1 . 31 <t, J«7 . 2Hz ,3H), 2 . 90- 3 . 00 (m, 2H) , 3.18-3.25(m,2H), 3.30- 

3 . 40 (m, 2H) , 3.49-3.62(m,4H), 3.99(d,J=13.6Hz,2H), 4 . 37 (s, 2H) , 

7 . 09 (br, 1H) , 7.48(d,J=8.4Hz,2H)/ 7 . 60 ( t, J=8 . 0Hz, 1H) , 

7.74(t ( J=8.0Hz,lH) , 7 . 98 (d, J=8 . 0Hz, 1H) , 8 . 10 (s, 1H) , 

8 . 11 (d, J=8 . 0Hz , 1H) , 8.18(d,J=8.4Hz,2H). 
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MS ( FAB ) m/z 439 (M+H)\ 

^ -Free ^compound :. .. . . _ — 

l H-NMR (4 0 0MHz, CDC1 3 ) ; 8 (ppm) 1.14-1.20(m,6H), 
2 . 57 (q, J=7 . 2Hz, 2H) , 2.78 (br, 4H) , 3.10 (dd, J=7 .2,6. 0Hz, 2H) , 
3.60 (br, 4H) , 4 . 07 (t, J=6 . 0Hz, 1H) , 4 . 31 (s, 2H) , 
7.48 (ddd, J-8 . 4, 8 . 0, 1 . 2Hz, 1H) , 7.49(d,J=8.4Hz,2H), 
7.60 (ddd, J-8 . 4, 8 . 0, 1 . 2Hz, 1H) , 7 . 71 (s, 1H) , 7 . 8 0 (d, J=8 . 0Hz, 1H) , 
8 . 08 (d, J=8 . 4Hz, 1H) , 8 . 19 (d, J=8 . 4Hz , 2H) . 
m Fvampi p fti Synthpsi r of 3 - (4 - 

rf prnpyl ami nnsnl fonyl mpfhyl phpnyl ) - 1 - ( A - Pthyl pipprazin-l - 

^; yl ) -i snqn innl itip hy rirorhl nridp 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (307 
mg, yield; 28%) from 1 - bromo - 4 - 

propylaminosulf onylme thylbenzene (1.62 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl) isoquinoline (766 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystal s . 
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Hydrochloride : 

.m.p.. ;. -194-19_7°C .. _ . _ - ....... 

1 H - NMR (4 00MHz , DMSO - d 6 ) ; 8 (ppm) 0 . 83 ( t . J = 7 . 2Hz , 3H) , 
1.31<t. J-7.2Hz.3H) , 1.38-1.48 (m, 2H) , 2 . 86 - 2 . 90 (m. 2H) . 3.18- 
3.25(m,2H). 3 . 31 - 3 . 37 (m, 2H) , 3 . 50 - 3 . 61 (m. 4H) , 3.97- 
4.02(m,2H), 4.37(s.2H). 7.11(br,lH), 7 . 48 (d, J=8 . 0Hz , 2H) , 
7.60 (t, J=8.0Hz,lH) , 7 .74 (t, J=8 . 0Hz, 1H) . 7 . 9 8 ( d , J= 8 . 0Hz . 1H ) . 
8.09(s,lH), 8.10(d, J=8.0Hz.lH) . 8 . 1 8 ( d , J= 8 . 0Hz , 2H) . 
MS (FAB) m/z 453 (M+H) * . 
Free compound: 

X H -NMR (400MHz, CDC1 3 ) ; (5 (ppm) 0 . 9 1 ( t . J=7 . 2Hz . 3H) , 

1.19 (t.J-7 .2Hz. 3H) . 1.54(q.J = 7.2Hz,2H) , 2 . 58 (q. J = 7 . 2Hz . 2H) . 

2.79(br,4H), 3 . 02 (q, J = 7 . 2Hz , 2H) , 3 . 62 (br, 4H) , 

4.08 (t. J-6.0Hz.lH) . 4.32(S,2H), 7 . 48 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) 
7 .49 (d, J=8 . 4Hz, 2H) .7.61 (ddd, J = 8 .4 , 8 . 0 , 1 .2Hz, 1H) , 7 . 71 (s, 1H) 
7 . 80 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 .4Hz, 1H) , 8 . 19 (d. J=8 . 4Hz . 2H) . 
Rvamplp »2 Synthp sis r>f 3- T4- (N.N- 

rli Pt-hyl aminnlciil f nny l mpt-hyl phpnvl 1 - 1 - (4 - Rthvl niDPrflzill - 1 - 
yl ^ i snqiiinnl inp h yflrnrhlnride 
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• 



In the same manners sequentially as in Examples 161-2 and 
"207 "the free' compound of the title-compound was- obtained -(101 
mg, yield; 17%) from 1 - bromo - 4 - N , N - 

diethylaminosulf onylme thylbenzene (819 mg) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl ) isoquinoline (530 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 

L H - NMR ( 4 0 0 MHz , DMSO- d 6 ) ; 8 (ppm) 1.04(t,J=7.2Hz,6H), 

1.31 (t, J=7.2Hz,3H) , 3.10 (q, J = 7.2H Z/ 4H) , 3 . 1 8 - 3 . 2 5 (m , 2H) , 

3.30-3.38 (m,2H) , 3 . 5 1 - 3 . 6 1 <m, 4H ) , 4 . 0 0 ( d , J= 1 3 . 2 Hz , 2H ) , 

4.43(s,2H), 7 . 50 (d, J=8 .4Hz , 2H) , 7 . 6 0 ( t , J=8 . 0Hz , 1H) , 

7 . 74 <t, J-8 . 0Hz, 1H) , 7 . 9 8 (d, J=8 . 0Hz , 1H) , 8 . 10 (d, J=8 . 0Hz, 1H) , 

8 . 11 (s, 1H) , 8 . 20 (d, J=8 . 4Hz , 2H) . 

MS ( FAB ) m/z 467 (M + H) \ 

Free compound: 

1 H- NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1.12(t,J=7.2Hz,6H) , 

1 . 19 (t, J-7 . 2Hz, 3H) , 2 . 5 8 (q, J=7 . 2Hz , 2H) , 2 . 7 8 (br, 4H) , 

3.13 (q, J = 7 . 2Hz, 4H) , 3 . 61 (br, 4H) , 4 . 27 (s , 2H) , 7 . 4 6 - 7 . 5 0 (m , 1H ) , 

7 .48 (d, J=8 . 0Hz , 2H) , 7 . 06 (t, J«8 . 0Hz , 1H) , 7 . 7 2 (s, 1H) , 

7 . 8 0 (d, J=8 . 0Hz , 1H) , 8 . 0 8 (d, J=8 . 0Hz , 1H) , 8 . 1 9 ( d , J= 8 . 0Hz , 2H ) . 

PvpmpiP ft^ .gynt-h^fi i g of ^ - U - ( t e r ra hvd ronvr a n - 4 - vl ) pheny l 1 - _ 

1 - (4-ftthy1pippra?in-1 - y 1 ^ fioqu innlinp hy drorhl or i dp 
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Methanol (80 ml) and platinum oxide (100 mg) were added 
to 3 - [4 - (5 , 6 -dihydro- 2H-py ran- 4 -yl) phenyl] - 1 - (4 - 
ethylpiperazin- 1-yl) isoquinoline (2.3 g), and the mixture was 
reacted at room temperature for 2 hr. The reaction solution 
was filtered through Celite, and then evaporated. The 
resulting residue was basified with a IN aqueous solution of 
sodium hydroxide, and then partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried and concentrated. Then, the resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give an oil (905 mg , yield; 47%) . The oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m. p . ; 148 - 150°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 1.70- 
1.7 6 (m,4H) , 2.85(br,lH), 3.20-3.28 (m,2H), 3 . 3 0 - 3 . 3 8 <m , 2H ) , 
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3.44-3.56 (m.4H) , 3 . 63 (d, J=ll . 6Hz , 2H) , 3 . 95 - 4 . 01 (m, 4H) , 

"7 .40 (drJ=8:4Hz, 2H) , 7 .60 ( t , J=8 . 4Hz , 1H) , -7 . 74 ( t , J=8 . 4Hz . 1H) 

7 .99 (d, J=8 .4Hz, 1H) , 8.06(s,lH), 8 . 11 (d, J=8 . 4Hz , 1H) , 

8 . 14 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 402 (M + H) * . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 1 . 18 ( t . J = 7 . 2Hz , 3H) , 1.69- 
1.93(m,4H), 2.55(q, J = 7.2Hz,2H) . 2.76(br,4H), 2 . 75 - 2 . 88 (m, 1H) , 
3.53-3.59(m,2H) , 3.59(br,4H), 4 . 09 - 4 . 1 3 (m , 2H) , 
7.3 3 (d. J=8.4Hz,2H) , 7 . 4 5 (ddd, J=8 . 4 , 8 . 0 . 1 . 2Hz , 1H) , 
7.58(ddd,J=8.4.8.0.1.2Hz,lH) . 7.67(s,lH), 7 . 78 (d, J=8 . 0Hz , 1H) , 
8 . 07 (d, J = 8 .4Hz . 1H) , 8 . 12 (d, J= 8 . 4Hz , 2H) . 

Rvatnpl p 84 gynt-hpsis of ^ - i 4 - ( 5 . fi - d i h vd ret - 2 H - nvrfl n - 4 - 
yl \ phenyl 1 - 1 - I d - p t h y 1 pi ppra 7. i n - 1 - vl ) i snail inol infi 





o 



N 




In the same manners sequentially as in Examples 161-2 and 



20, the free compound of the title compound was obtained (443 



mg, yield; 58%) from 1 - bromo - ( 5 , 6 - dihydro - 2H - pyran - 4 - 
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yl)benzene (2.3 g) and 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
yl)-isoquinoline (800 mg) . The free compoundjwas converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 170-172°C 

'H-NMR (4 00MHz, DMSO-d s ) ; <5 (ppm) 1.33 ( t, J = 7 . 2Hz , 3H) , 3.20- 

3 . 3 8 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m , 2H ) , 3 . 54 < t, J=13 . 6Hz, 4H) , 

3.63(d, J=12.0Hz,2H) , 3 . 8 6 ( t , J= 5 . 6Hz , 2H ) , 4 . 0 1 ( d , J= 1 4 . 0Hz , 2H ) , 

4.27 (br, 2H) , 6.38 (br, 1H) , 7 . 60 (d, J=8 . 8Hz, 2H) , 

7 . 61 (t, J=8 . 0Hz, 1H) , 7.75<t,J-8.0Hz,lH) , 7 . 9 9 ( d , J = 8 . 0Hz , 1H ) , 
8.11(s f 1H) , 8.13 < d, J= 8.0Hz, 1H) , 8.20 (d,J=8.8Hz, 2H) . 
MS ( FAB ) m/z 400 (M + H)\ 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H ) , 2.52- 

2.5 8 (m,2H) , 2 . 54 ( q , J= 7 . 2Hz , 2H) , 2.75(br,4H), 3.5 9(br,4H) , 

3 . 95 ( t , J-5 . 6Hz, 2H) , 4 . 3 5 ( t , J= 2 . 8Hz , 2H ) , 6.2 0(br,lH) , 

7.45 (ddd, J=8.4,8.0,1.2Hz,lH) , 7.48(d,J=8.8Hz,2H), 

7 . 57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.68(s,lH), 7 . 7 7 ( d , J- 8 . 0Hz , 1H ) , 

8 . 07 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 8Hz, 2H) . 

Fvampl e> ft S .^ynl-hPRi Q± 3 - ( 4 - 

f*t-hy1 parhnnyl aminoinpMiyl phpn y l ) - 1 - f 4 - prbv l D1 DPrazi n - 1 - 
yl ) isnqninnl inp hyrl rn rh 1 or ~i dfi 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (608 
mg, yield; 59%) from l-bromo-4- 

ethylcarbonylaminomethylbenzene (2.31 g) and 3-bromo-l- (4- 
ethylpiperazin- 1-yl) isoquinoline (808 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 171-174°C 

1 H - NMR ( 4 0 0 MHz , DMSO- d 6 ) ; 6 (ppm) 1.05(t,J=7.6Hz,3H) , 
1 . 3 3 ( t , J = 7 . 2Hz, 3H) , 2 . 17 (q, J = 7 . 6Hz , 2H) , 3 . 1 5 - 3 . 2 8 (m , 2H ) , 
3.30-3.38(m,2H), 3 . 53 ( t, J = 12 . 8Hz, 2H), 3 . 61 (d, J=ll . 2Hz , 2H) , 
3 . 99 (d, J = 12 . 8Hz, 2H) , 4.32(d,J-6.0Hz,2H) , 7 . 3 8 { d , J= 8 . 4H z , 2H ) , 
7.61(t,J=8.0Hz,lH), 7 . 74 ( t , J=8 . 0Hz , 1H) , 7 . 9 9 ( d , J= 8 . 0Hz , 1H ) , 
8.07(s,lH), 8 . 11 (d, J=8 . 0Hz , 1H) , -8.15(d,J=8.4Hz,2H), 
8 . 37 ( t, J=6 . 0Hz, 1H) . 
MS ( FAB ) m/z 403(M+H) + . 
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Fy^mpl ^ ftfi fiynl-h^si s of 3 - (4 - 

pfnpyTrarbnn yT amrnnmpthylphpnyl ) - 1— -f-4 -fifhvlP-1 Dfira Z i n - 1 - - 
y1)isnq inTin1iTiP hydroc h 1 or i dp 



o 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (777 
mg, yield; 52%) from l-bromo-4- 

propylcarbonylaminome thylbenzene (2.34 g) and 3-bromo-l* (4- 
ethylpiperazin - 1 - yl ) isoquinoline (1.14 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 126-128°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.88(t,J=7.2Hz,3H), 
1.33(t,J=7.2Hz,3H), 1.57(q,J=7.2Hz,2H), 2.15(t,J=7.2Hz,2H), 
3.18-3.26(m,2H), 3 . 3 0 - 3 . 4 0 (m , 2H )- , 3.52-3.63 (m,4H), 
4 . 00 <d, J=13 . 6Hz , 2H) , 4 . 3 3 ( d , J= 6 . 0Hz , 2H ) , 7 . 3 8 (d , J = 8 . 4Hz , 2H) , 
7.61(t,J=8.0Hz,lH), 7.74(t,J=8.0Hz,lH), 7.98(d,J=8.0Hz,lH), 
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8 . 07 (s, 1H) , 8 . 11 (d, J=8 . 0Hz ,1H), 8 . 12 (d , J= 8 . 4Hz , 2H) , 

_ -8_. 40 (t, J=6.. OHz, 1H)_. ......... _ - - . . - - .. 

MS (FAB) m/z 417 (M + H)*. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.98(t,J=7.2Hz,3H) , 

l:18(t,J=7.2Hz,3H), 1.67-1.76 (m # 2H) f 2.22<t,J=7.2Hz,2H), 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2.76 (br, 4H) , 3 . 5 9 (br, 4H) , 

4 . 50 (d, J=5 . 6Hz , 2H) , 5.75 (br, 1H) , 7 . 37 ( d , J- 8 . 4Hz , 2H) , 

7 . 4 6 ( t , J=8 . OHz , 1H) , 7 . 5 9 ( t , J= 8 . OHz , 1H) , 7 . 6 8 (s , 1H) , 

7 . 79 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (d , J= 8 . OHz , 1H) , 8 . 14 (d, J=8 . 4Hz , 2H) . 

^mplp R7 fiynthfisi r of ^-(4 - 

fit.hylaminor;arhnnylmpt.hylphpnyl ) -1 - (4 - Pthylpippra7i n - 1 - 
yl) isnquinolinp hydrorhlnridp 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (587 
mg, yield; 56%) from l-bromo-4- - 

e thylaminocarbonylme thylbenzene (1.29 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (830 mg) . The free compound 
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was converted into a hydrochloride in a conventional manner, 
to give, .the hydrochloride, of -the .title compound as -yellow- 
crystals . 
Hydrochloride : 
m.p.; 143-145°C 

1 H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; <5 (ppm) 1.03(t,J=7.2Hz,3H), 

1 . 3 3 (t, J = 7 . 2Hz , 3H) , 3.06-3.12(m,2H), 3 . 18 - 3 . 2 6 (m , 2H) , 3.30- 

3.38(m,2H), 3.46(s,2H), 3 . 5 2 - 3 . 6 3 (m , 4H) , 4 . 0 0 (d , J= 13 . 2Hz , 2H) , 

7.39(d,J=8.4Hz,2H), 7.60(dt,J=8.0,1.2Hz,lH), 

7.74 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 9 8 ( d , J= 8 . 0Hz , 1H ) , 8 . 07 (s, 1H) , 

8 . 11 (d, J=8 . 0Hz, 1H), 8.12(d,J=8.4Hz,2H). 

MS (FAB) m/z 403 (M + H)\ 

Free compound : 

2 H -NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 61 ( t, J=7 . 2Hz, 3H) , 

1 . 18 (t, J=7 . 2Hz, 3H), 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 78 (br, 4H) , 3.23- 

3.29(m,2H), 3.60(br,4H), 3.64(s,2H), 5.40(br,lH), 

7.35(d,J=8.4Hz,2H), 7 . 45 ( t , J=8 . 0Hz , 1H) , 7 . 6 0 ( t , J= 8 . 0Hz , 1H ) , 

7 . 70 (s, 1H) , 7 . 80 (d, J=8 . 0Hz ,1H), 8 . 09 (d, J=8 . 0Hz , 1H) , 

8 . 17 (d, J=8 . 4Hz , 2H) . 

Example 88 Synthesi s of 3 - (4 - 

propyl ami nor a rhnnyl mpthyl phprtyl ) -1- f4 - pthylpipprazin - 1 - 
yl ) i Pinqiiinol \ np hydrochloride 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (517 
mg, yield; 56%) from l-bromo-4- 

propylaminocarbonylmethylbenzene (2.01 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin- 1 -yl ) isoquinoline (706 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 138-141°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.84(t,J = 7.2Hz,3H), 
1 . 3 3 (t, J = 7 . 2Hz, 3H), 1.40-1. 45 (m,2H), 3.03 (q, J=7 . 2Hz, 2H) , 
3.22(t,J=7.2Hz,2H), 3 . 3 0 - 3 . 4 0 (m , 2H ) , 3.47(s,2H), 3.52- 
3.63(m,4H), 4.01(d,J=13. 2Hz, 2H) , 7 . 3 9 (d, J=8 . 0Hz , 2H) , 
7.61(t,J=8.0Hz,lH), 7.74(t,J=8.0Hz,lH), 7.98(d,J=8.0Hz,lH), 
8.07(s,lH) , 8.11(d,J=8.0Hz,lH) , -8.12(d,J=8.0Hz,2H) . 
MS ( FAB ) m/z 417(M+H)\ 
Free compound: 
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l H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 0.84(t,J = 7.2Hz,3H) , 

lrl8(t, J-7-.-2Hz-.3H) , L 4 0 - 1 . 50 (m, 2H) , 2 . 56- (q, J =-7 . 2Hz , 2HK, 

2.7 7(br,4H) , 3 . 18 (q, J=6 . 4Hz , 2H) , 3.59(br,4H) , 3.65(s,2H) , 
5.42 (br, 1H) , 7 . 3 6 (d, J=8 . 4Hz, 2H) , 7 . 48 ( t, J-8 . 0Hz , 1H) , 

7 . 6 0 (t, J=8 . OHz, 1H) , 7 . 70 (s, 1H) , 7 . 80 (d, J=8 . OHz, 1H) , 

8 . 0 9 (d, J=8 . OHz , 1H) , 8 . 1 7 ( d , J= 8 . 4 Hz , 2H ) . 
Fvampl p RQ .gynl-h^cH r of 3 - ( 4 - 

hnfylami nnrarhnnyl m pfbyl phenyl ) - 1 - (4 - ftthylninprazin ■ 1 - 
yT ) isnquinnl inp hydrorhl nridp 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (615 
mg ( yield; 67%) from l-bromo-4- 

butylaminocarbonylmethylbenzene (1.75 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (679 mg) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
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m.p. ; 133-136 C 

-H--NMR (-4-0GMH-Z ,-DMSO- d 6 )-; - 8 (ppm) 0 .87 (.t ,. J = 7 ..2H.z ,.3.H) ,_ l,2?-_ . _ 

1.42(m,7H), 3.06 (q, J=6 .4Hz, 2H) . 3 . 18 - 3 . 2 6 (m. 2H) . 3.30- 
3.38(m,2H), 3.47(s,2H). 3 . 51 - 3 . 63 (in. 4H) , 4 . 00 (d, J=13 . 6Hz , 2H) , 

7 .39 (d, J=8.4Hz. 2H) , 7 . 61 ( t, J-8 . 0Hz , 1H) , 7 .74 ( t. J-8 . 0Hz, 1H) , 
7 . 95 (d, J=8 . OHz, 1H) , 8.06(s,lH), 8 . 11 (d , J= 8 . OHz , 1H) , 

8 . 12 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 431 (M+H) \ 

, Free compound: 

{ ^-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0 . 8 8 ( t , J = 7 . 2Hz , 3H) , 

] 1.18(t, J-7.2Hz,3H) , 1.32-1.42 (m, 2H) , 1 . 37 - 1 . 44 (m. 2H) , 

\ 2.56<q, J=7.2Hz,2H) , 2.76(br,4H), 3 . 21 (q, J= 6 . 4Hz , 2H) , 

3 3.59<br,4H), 3.64(s,2H). 5.39(br,lH), 7 . 3 5 (d, J=8 . 4Hz , 2H) , 

I 7 .48 (t, J=8 . OHz, 1H) , 7 . 6 0 ( t , J-8 . OHz , 1H) , 7.71(s.lH). 

7 . 80 <d, J=8 . OHz, 1H) , 8 . 0 9 ( d , J= 8 . OHz . 1H) , 8 . 17 (d, J=8 . 4Hz , 2H) . 
J RYampl p 90 fiynfhpgis of 1 - ( 4. - mpthy 1 sn 1 f ony 1 ms th yl ph en vl ) - 1 - 

(A-Pl-hylpipprag-in- l - yl ) i sngiii nnlinp hy ri roc h 1 or i d f> 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (430 
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mg, yield; 49%) from 1 -bromo-4 -methylsulf onylme thylbenzene 

("IT. 26 ~g) and 3 -bromo- 1--- (4 - ethylpiperazin-1— yl ) isoquinoline 

(685 mg) . The free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 260 - 262°C 

1 H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 34 (t, J-7 .2Hz # 3H) , 2 . 95 (s, 3H) , 

3.18-3.28(m,2H), 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3 . 55 - 3 . 6 3 (m, 4H) , 

4 . 02 (d, J=13 . 6Hz, 2H) , 4.57(s,2H) , 7 . 55 (d, J=8 .4Hz , 2H) , 

7 . 63 (t, J-8 . 0Hz, 1H) , 7 . 7 6 (t , J=8 . 0Hz , 1H) , 8 . 00 (d, J=8 . 0Hz, 1H) , 

8 . 13 (d, J»8 . 0Hz, 1H) , 8 . 13 (s, 1H) , 8 . 23 (d, J=8 . 4Hz, 2H) . 

MS ( FAB ) m/z 410(M + H)\ 

Free compound: 

l H -NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.77 (br f 4H) , 2 .79 (s, 2H) , 3 . 5 9 (br, 4H) , 

4.32(s,2H), 7 .49 (ddd, J=8.4, 8. 0, 1.2Hz, 1H) , 7 . 5 1 ( d , J= 8 . 4Hz , 2H ) , 

7.61 (ddd, J-8 .4, 8.0,1. 2Hz, lH),7.72(s,lH),7.81(d,J=8. 0Hz, 1H) , 

8.09(d,J=8.4Hz,lH), 8.22(d,J=8.0Hz,2H). 

RvampIP 91 ciynl-hpc M R of 3 - ( 3 - chl OTP - 4 - 

^rhyl sill foTiylpminnmp Mi y lphpn v l ) - 1 ■ ( 4 - R t . h vl n i nftffl Z i n - 1 - 
yl ) -i snqu inol inp hydror h 1 or t dp 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (101 
mg, yield; 17%) from 3 - chloro - 4 - ethylsulf onylaminomethyl - 
bromobenzene (819 mg) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (530 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 278-280°C (decomp.) 

'H-NMR (400MHz , DMSO- d 6 ) ; 6 (ppm) 1.20(t,J=7.2Hz,3H), 
1 . 31 (t , J = 7 . 2Hz ,3H), 3 . 04 (q, J = 7 . 2Hz, 2H) , 3 . 1 8 - 3 . 2 5 (m , 2H ) , 
3.28-3.37(m,2H), 3.51(t,J=12.8Hz,2H), 3.62(d,J=11.6Hz,2H), 
3.97-4.03(m,2H), 4.29(d,J=6.0Hz,2H), 7.62(t,J=8.0Hz,lH), 

7 . 66 (d, J=8 . 0Hz , 1H) , 7 . 7 5 { t , J- 8 . 0Hz , 1H) , 7 . 99 (d, J=8 . 0Hz , 1H) , 
8.12(d,J=8.0Hz,lH), 8.18(dd,J=8.0,1.6Hz,lH), 8.18(s,lH), 

8 . 24 (d, J=l . 6Hz , 1H) . 
MS ( FAB ) m/z 473(M + H)\ 
Free compound: 

226 



98046PCT 



'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J= 7 . 2Hz , 3H) , 
" * 1 . 30 (t, J = 7 /6HZ/3H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 2.77(br, 4H) , 
2 . 9 3 (q, J=7 . 6Hz, 2H) , 3.5 9(br,4H) , 4 . 45 (d , J=6 . 4Hz , 2H) , 
4.88 (br, 1H) , 7.50 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 

7 . 52 (d, J=8 . 0Hz, 1H) , 7 . 6 1 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 7.68(s,lH), 
7.80(d,J=8.4Hz,lH), 8.05(dd,J=8.0,1.6Hz,lH), 
8 . 0 8 (d, J=8 . 4 Hz , 1H) , 8 . 2 3 ( d , J= 1 . 6 Hz , 1H) . 
Fvamplft 92 .^yni-hpsis of 3 - (3 - Chi OTP - 4 - 

prnpyl snlfnnylami nnmPthyl phenyl ) - 1 - ( 4 - Pthyl pipprazin-1- 
yl \ i .gnqii innl inp hydrnrbl ori de 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (365 
mg, yield; 39%) from 3 - chloro - 4 - propyl sul f onylaminome thyl - 
bromobenzene (1.58 g) and 3 -bromo- 1 - (4 - e thylpiperazin - 1 - 
yl) isoquinoline (825 mg) . The free compound was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
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m.p.; 253-255°C (decomp.) 

'H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 0 . 94 ( t, J=7 . 6Hz , 3H) , - - 

1.31 (t, J=7 . 2Hz, 3H) , 1.62-1. 74 (m, 2H) , 2.98-3.02(m,2H), 3.18- 

3 . 2 5 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3 . 5 0 ( t , J= 1 2 . 8Hz , 2H ) , 

3 . 62 <d, J=ll . 6Hz, 2H) , 3 . 99 (d, J=13 . 2Hz, 2H) , 4 . 2 8 (d, J=6 . 0Hz , 2H) , 

7 . 62 (t, J=8 . 0Hz, 1H) , 7 . 65 (d, J=8 . 0Hz , 1H) , 7 . 75 ( t , J-8 . 0Hz , 1H) , 

7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 12 (d, J=8 . 0Hz , 1H) , 

8 . 18 (dd, J=8 . 0, 2 . 0Hz ,1H), 8 . 18 (s, 1H) , 8.24(d,J=2.0Hz,lH). 
MS (FAB) m/z 488(M + H)\ 

Free compound: 

l H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0.96(t,J=7.6Hz,3H) , 

1 . 19 (t, J=7 . 2Hz, 3H) , 1 . 76-1 . 81 (m, 2H) , 2 . 57 (q, J = 7 . 2Hz, 2H) , 
2.7 7 (br,4H) , 2 . 87 - 2 , 9 1 (m, 2H) , 3.59 (br,4H) , 

4 . 45 (d, J=6 . 4Hz, 2H) , 4 . 8 2 (t , J=6 . 4Hz , 1H) , 7 . 5 0 ( t , J= 8 . 4Hz , 1H ) , 
7 . 52 (d, J=8 . 0Hz, 1H), 7.61(t,J=8.4Hz,lH), 7.68(s,lH), 
7 . 80 (d, J=8 . 4Hz, 1H) , 8 . 0 5 { dd , J= 8 . 0 , 1 . 6H z , 1H ) , 
8 . 0 8 (d, J=8 . 4Hz, 1H), 8 . 23 (d, J-l . 6Hz , 1H) . 

Fy^mpl <=> Q 1 fiynt.hpfii s of ~3 - ( 4 -mnrphnl i nyl ttip thy 1 phenyl ) - 1 - f 4 - 
pfhylpi p^T-a 7.i n - 1 - yl ) 1 soqii innl inp hyrirnrhl ori dp 
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In the same manners sequentially as in Examples 161-2 and 
20 ,- the f ree compound -of the -ti tle compound was obtained- (472 
mg, yield; 71%) from 4 - morpholinylmethyl - bromobenzene (1.02 g) 
and 3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) isoquinol ine (651 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a yellow amorphous. 
Hydrochloride (amorphous) : 
MS ( FAB ) m/z 417 (M + H) * . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2.49 ( t, J = 4 . 8Hz ,4H), 2 . 54 (q , J=7 . 2Hz , 2H) , 2.77(br,4H), 

3.56(s,2H), 3.6 0<br,4H) , 3 .73 (t, J=4 . 8Hz,4H) , 

7 . 42 (d, J=8 . 4Hz , 2H) , 7.46(dt,J=8.0,l. 2Hz , 1H) , 

7 . 5 9 (dt, J = 8 . 0, 1 . 2Hz, 1H) , 7 . 69 <s, 1H) , 7 . 79 (d, J=8 . 0Hz ,1H), 

8 . 08 (d, J=8 . 0Hz , 1H) , 8.12(d,J=8.4Hz,2H). 

Kyampl (=> 94 fiynfhfifii s of "3 - U - thi nmorphol inyl methyl phenyl ) - 
1 - f4-pfhy1pippra7iTi-1 - yl ) i Rnq n innliTiP hyHrnrhl nri dp 




In the same manners sequentially as in Examples 161-2 and 
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20, the free compound of the title compound was obtained (273 
mg~, * 22%) ~f rom 4 -thiomorpholinylmethyl - bromobenzene (1-08 g) 
and 3-bromo-l- ( 4 - ethylpiperazin - 1 - yl ) i soquinol ine (882 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 193-197°C 

a H-NMR (4 00MHz , DMS0-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 

2 . 81 (d, J-14 . 4 Hz , 2H) , 3 . 0 8 - 3 . 1 6 (m , 2H ) , 3.21-3.38(m,6H), 

3 . 53 -3 . 65 (m, 6H) , 4 . 01 (d, J-12 . 8Hz, 2H) , 4.40(d,J=5.2Hz,2H), 

7 . 64 (t, J = 8 . 0Hz, 1H) , 7 . 77 (t , J = 8 . 0Hz ,1H), 7.79(d,J=8.4Hz,2H), 
8 . 01 (d, J=8 . 0Hz , 1H) , 8 . 14 (d, J=8 . 0Hz , 1H) , 8 . 17 (s, 1H) , 

8 .28 (d, J=8 . 4Hz , 2H) . 
MS ( FAB ) m/z 433(M + H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.17(t,J=7.2Hz,3H), 
2.56 (t , J=7 . 2Hz ,4H), 2. 68-2. 77 (m,l OH), 3.58(s,2H), 
3.68(br,4H), 7.40(d,J=8.0Hz,2H), 

7.46 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.59 (ddd, J=8.4,8.0,1.2Hz,lH), 
7.69(s,lH), 7 . 79 (d, J=8 . 0Hz ,1H), 8.07(d,J=8.4Hz,lH), 
8 . 12 (d, J = 8 . 0Hz , 2H) . 

F.vamplp QS .^ynthpgi s of 1- [4- H -nxaznT i dinnne) phfinyll -1 • (4- 
ftthyl pippra?in-1 -yl ) i snqn innl inp hydrnrhl ori dp 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (1.0 
g, yield; 71%) was obtained from l-bromo-4- (3- 
oxazolidinone) benzene (2.29 g) and 3 -bromo - 1 - (4 - 
ethylpiperazin - 1 -yl ) isoquinoline (1.19 g) . The free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p . ; 171 - 174°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 3.20- 

3 . 28 (m, 2H) , 3 . 3 2 - 3 . 3 9 (m , 2H ) , 3.54(t,J=12. 8Hz , 2H) , 

3 . 62 (d, J=10 . 8Hz , 2H) , 4 . 0 2 ( d , J= 1 3 . 6 H z , 2 H ) , 4 . 14 ( t , J= 8 . 0Hz , 2H ) , 

4.46-4.50(m,2H), 7 . 6 0 { t , J= 8 . 0Hz , 1H ) , 7.71(d,J=8.8,Hz,2H), 

7 . 74 < t, J=8 . 0Hz , 1H) , 7.98{d,J=8.0Hz,lH), 8 . 08 (s , 1H) , 

8.11(d,J=8.0Hz,lH) , 8.24(d,J=8.8Hz,2H) . 

MS ( FAB ) m/z 403(M+H)\ 

Free compound : 
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'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 19 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 8~( q r J= 7 .- 2 H z ; 2 H ) > -2.79 ( br , 4 H ) , 3.61 ( br , 4 H ) , 4 . 0 4 - 

4 . 08 (m, 2H) , 4 . 4 4 - 4 . 4 8 (m, 2H) , 7.44 (ddd, J=8 .4,8.0,1.2Hz, 1H) , 
7 . 57 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 7 . 61 (d, J= 8 . 8Hz , 2H ) , 7.65(s,lH), 
7 . 76 (d, J=8 . 0Hz, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 8Hz , 2H) . 
Rvamplp 96 fiynfhpRi r of 1 - f 4 - f A r 4 - Pt~hy1 ptip^i nxypipfiri di n - 1 - 
yl ^phpnyl ] -1 - f 4 - pfhyl pi ppra 7i n - 1 -yl ) i snqn innl ine 



3 - Bromo- 1 - (4 - e thylpiperaz in - 1 -yl ) isoquinoline (1.72 g) 
and 4- ( 4 , 4 - ethy lenedioxypiper idin - 1 - 

yl) phenyl tributylstannum (3.12 g) were reacted in the presence 
of tetrakistriphenylphosphine dichloride (0.5 g) in xylene (50 
ml) at 140°C for 5 hr . The reaction solution was concentrated, 
and ethyl acetate and an aqueous saturated solution of sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate and evaporated. 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/me thanol system) , to give 
l.-2-7~g of the title compound as a white powder-. 
Free compound: 
m.p.; 118°C 

X H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 1 8 ( t , J« 7 . 2Hz , 3H ) , 1.87 (br- 

t, 4H) , 2.55 (q,J=7 . 2Hz, 2H) , 2.75 (br-s, 4H) , 3 .42 (m, 4H) , 

3.58 (br-s, 4H), 4 . 01 (s, 4H) , 7 . 03 (d, J=8 . 8Hz, 2H) , 7.41 (br- 1, 1H) , 

7.55 (br- t, 1H) , 7 . 6 0 (s, 1H) , 7 . 75 (d, J=8 . 0Hz, 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) , 8.08{dd,J=8.8Hz,2H) . 

Fv^mpl f> 97 SynthPRi r of 1 - ( 4 - ^thyl pipprazin-1 - vl) - ^ - U - (4 - 
hyHrnyypippri -yUphp nyl ] i gogni nol inp t.ri hvrirachl ori dfi 




3- [4- (4 , 4 - Ethylenedioxypiperidin - 1 -yl) phenyl] -1- (4- 
ethylpiperazin-l-yl) isoquinoline (290 mg) obtained in Example 
96 was treated with camphor sul fonic acid and methanol. Then, 
a 2N aqueous solution of hydrochloric acid (50 ml) was added 
thereto, and the mixture was reacted for 1 hr. The reaction 
solution was basified and extracted with ethyl acetate. The 
resulting organic layer was washed with water and brine, and 
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dried over magnesium sulfate. The solvent was evaporated, the 
- resul ting-residue was dissolved in methanol (20 ml) . ,. and then 
it was reacted with sodium borohydride (54 mg) . The reaction 
solution was evaporated, and the reuslting residue was purified 
by silica gel column chromatography (methylene 
chloride/me thanol system) , to give 119 mg of the free compound 
of the title compound as a white solid. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 1 . 71 (m, 2H) , 
2 . 04 (m, 2H) , 2.55 (q, J=7 . 2Hz , 2H) , 2.76 (br-s, 4H) , 
3.00 (ddd, J= 12. 8, 10. 0,3. 0Hz, 2H), 3.56(br-s,4H), 
3.67(dt,J=12.8,4.4Hz,2H), 3 . 88 (m, 1H) , 7.02(d,J=8.8Hz,2H), 
7 . 41 (br- t , 1H) , 7 . 55 (br- t, 1H) , 7.60(s,lH), 7 . 7 5 ( d , J= 8 . 0Hz , 1H ) , 
8 . 05 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 148 mg of the title compound as a white 
powder. 

Hydrochloride : 
m . p . ; 178°C 

MS ( FAB ) m/z 417(M + H)\ 

F.xampl f> 9 fi .9ynfhpsis of t - ( 4 - fithyl pippr3?in-1 - y "I ) - ^ - \ & - f 4 - 
mpfhnvyp i p*=> r -j fH n - 1 - yl ) phenyl ] isnqn inolinp tri hydrochl nridp 
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3 -Bromo- 1 - (4 - e thylpipera z in - 1 -yl ) isoquinoline (0.79 g) 
and 4- (4 -methoxypiperidin - 1 -yl ) phenyl tributylstannum (1.30 
g) were reacted in the presence of tetrakis triphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140°C for 5 hr. The 
reaction solution was concentrated, and ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0.17 g of the free compound of the title compound as a yellow 
solid . 

Free compound: 

l H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H ) , 1.72(m,2H), 
2.03(m,2H), 2 . 55 (q, J=7 . 2Hz , 2H),-2.76(br-s,4H), 
3.00 (ddd, J=12 .8,10.0,3.0Hz f 2H), 0 . 40 { s , 3H) , 3.48(m,lH), 
3.59(br-s,4H), 7.02(d,J=8.8Hz,2H), 7.41(br-t,lH), 7.55 (br- 
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t,lH), 7 . 61 (s, 1H) , 7 .75 (d, J = 8 . OHz, 1H) , 8 . 05 (d, J=8 . OHz, 1H) , 

- -8 . 0 8(d,-J=8 . 8 Hz , 2H) . - ■- - - - 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.24 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 165°C 

MS (FAB) m/z 431(M + H)\ 

F-vampI g 99 .gynt-hp si g of 1 - f2 - (4 -acetyl pipprazin-1- 

yl ) pyri rHn-S-yl 1 -1 - f 4 - Pthyl pi ppra^i n - 1 - yl ) i snqn innl itip 

tri hyHrnrbl ot-i H <a 



o 




3 -Bromo- 1 - (4 - e thy lpipera z in - 1 -yl) isoquinoline (0.53 g) 
and [2- (4-acetylpiperazin-l-yl) pyri din - 5 - yl ] tr ibu tyls t annum 
(0.91 g) were reacted in the presence of 

te trakis tr iphenylphosphine dichloride (0.30 g) in xylene (30 
ml) at 140°C for 5 hr. The reaction solution was concentrated. 
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Ethyl acetate and an aqueous solution of saturated sodium 
- -bicarbonate were -added to the resulting residue, -f or 

partitioning. The resulting organic layer was washed with 
water and brine, dried over magnesium sulfate, and the solvent 
was evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give 0 . 67 g of the free compound of the tilte compound 
as a white powder. 
Free compound : 

1 H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 1 . 2 1 ( t , J = 7 . 2Hz , 3H) , 2.16(s,3H), 
2 . 81 (br-s, 4H) , 3 . 5 6 - 3 . 6 6 (m, 8H) , 3 . 73 (m, 2H) , 3 . 78 (m, 2H) , 
6 .75 (d, J=8.8Hz, 2H) , 7 . 4 4 (br - t , 1H ) , 7.56(s,lH), 7 . 57 (br - t , 1H ) , 
7 . 7 6 (d, J=8 . 0Hz , 1H) , 8 . 0 4 ( d , J= 8 . 0Hz , 1H ) , 
8.28(dd,J=8.8,2.4Hz,lH) , 9 . 01 (d, J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.72 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m . p . ; 206°C 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; S (ppm) 1.33 (t,J=7.2Hz,3H) , 2.08(s,3H) , 

3 . 23 <m, 2H) , 3.37(m,2H), 3.54(br-t,2H), 3 . 6 1 - 3 . 6 9 (m , 6H ) , 

3 . 77 (br, 2H) , 3 . 86 (br, 2H) , 3 . 9 8 ( br - d , 2H ) , 7 . 42 (m, 1H) , 

7 . 63 (br- 1, 1H) , 7 . 7 7 (br - t , 1H ) , 7 . 97 ( br - d , 1H ) , 8 . 1 1 - 8 . 1 6 (m , 2H ) , 

8 .65 (m, 1H) , 8.79 (br, 1H) . 

FiYPmpiP inn synt-hps i.q of 3 - [4 - ( 4 - a c.e. ty 1 p i per a z i n - 1 - 
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yl ) phPnyl ] - 1 - ( 4 - p thy 1 p i ppra y. i n - 1 -yl ) isoqil 1 nol 1 TIP 

. ^tri hydrorhl ori rip - _ _ _ . . . . _ - . . . 

O 




3 - Bromo - 1 - (4 - e thy lpiperaz in - 1 - yl ) isoquinoline (0.27 g) 
and [4 - (4 - ace tylpiper idin - 1 -yl ) phenyl] tributyls t annum (0.90 
g) were reacted in the presence of tetrakis triphenylphosphine 
dichloride (0.30 g) in xylene (30 ml) at 140°C for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, for partitioning. The resulting 
organic layer was washed with water and brine, dried, over 
magnesium sulfate, and the solvent was evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.12 g of the free compound of the title compound as a white 
solid. 

Free compound: 

l H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.21(t,J = 7.2Hz,3H), 2.16(s,3H), 
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2 . 60 (q, J = 7 .2Hz, 2H) , 2 . 8 1 (br - s , 4H) , 3.26(m,4H), 3 . 6 2 (br - s , 4H ) , 

3 .^65 (m,_2H). , 3 . 81.(.m. 2H) , 7 , 0 2 (d , J= 8 . 8 Hz., 2H) , . 7 . 4 3 (br - 1 ,_1H) 
7 . 5 8 (br- t, 1H) , 7 . 6 2 (s, 1H) , 7 . 7 7 (d, J=8 . 4Hz, 1H) , 

8 . 0 5 (d, J=8 . 4Hz, 1H) , 8 . 1 1 (d , J= 8 . 8 8Hz , 2H) . 

The resulting free compound form was converted into a 
hydrochloride in a conventional manner, recrystallized from 
ethanol/ether , to give 0.16 g of the title compound as a yellow 
powder . 

Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 2 . 07 <s, 3H) , 
3.22-3.28 <m,4H) , 3.51(br-t,2H), 3 . 6 0 - 3 . 6 8 (m, 4H ) , 3.9 8(br- 
d, 2H) , 7 . 17 (m, 1H) , 7 . 5 6 (br - 1 , 1H ) , 7.71 (br- t, 1H) , 7 . 94 (br- 
d, 1H) , 7 .94 (br-d, 1H) , 7 .98 (br-s, 1H) , 8 . 07 - 8 . 13 (m, 2H) . 
MS (FAB) m/z 431 (M+H) \ 

F.vampIP 101 fiynfhpsi r of 1 - (2 - me thoxyben zy 1 ) - 1 - (4 - 
Pfhy1pippra?in-1 - yl ) i sn gn innl i n p oxalate 



OMe 




Potassium hydroxide (117 mg) and hydrazine monohydrate 
(2 ml) were added to a solution of 3- (2- 
methoxyphenylcarbonyl) -1- ( 4 - e thylpiperazin - 1 - 
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yl ) isoquinoline (261 mg) in ethylene glycol (6 ml), and the 

resulting mixture was reacted at 140°C overnight. Water and 

ethyl acetate were added to the reaction solution, for 
partitioning. The resulting organic layer was washed with 
brine, dried and evaporated. The resulting residue was then 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil (185 mg, yield; 
73%) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate: 
m.p.; 194-197°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.25(br,3H), 3.14 (br , 2H) , 

3.35 (br, 4H) , 3 . 6 0 (br, 4H), 3.78(s,3H), 4.08(s,2H), 6.89 (br, 1H) , 

7 . 00 (d, J=8 . 0Hz, 1H), 7 . 09 (s, 1H) , 7 . 17 (d, J=8 . 0Hz, 1H) , 

7 . 23 (br, 1H) , 7 . 54 (br, 1H) , 7 . 66 (br, 1H) , 7 . 7 8 (d, J=8 . 0Hz, 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 374 (M + H) \ 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.16(t,J-7.2Hz,3H), 

2 . 53 (q, J=7 . 2Hz , 2H) , 2 .70 (br, 4H) , 3 . 47 (br, 4H) , 3 . 82 (s, 3H) , 

4 . 16 (s , 2H) , 6.87-6.91 (m,2H), 6.94(s,lH), 7.19-7.24(m,2H), 

7.38(dt,J=8.0,0.8Hz,lH) , 7.49(dt,J=8.0,0.8Hz,lH) , 

7 . 60 (d, J=8 . 0Hz, 1H) , 8 . 01 (d, J=8 . 0Hz, 1H) . 

Rvampl <=> 1 0 2 .^ynthPRiR of ^ - rQ-mpfhyl - (4 -mpthoy yhPn?y1 1 } • 1 - 
f4-Pt-hylpippr37in>l - yl) i soqn inolinp oxalate 
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3- [1- (4 -Methoxyphenyl) ethen- 1 -yl] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline obtained in Example 217 was 
converted into the hydrochloride. To the hydrochloride (145 
mg) were added methanol (15 ml) and palladium/carbon catalyst 
(10 mg) , and the resulting mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The reaction 
solution was filtered through Celite, and then evaporated. The 
resulting residue was basified by adding a IN aqueous solution 
of sodium hydroxide thereto, which was then extracted with ethyl 
acetate. The resulting organic layer was washed with brine, 
dried and evaporated. Then, the residue was purified by 
NH - silica gel column chromatography (ethyl ace tate/hexane 
system), to give a yellow oil (140 mg , yield; 96%). The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 86-88°C 

*H - NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.25(t,J = 7.2Hz,3H), 
1.64(d,J=6.8Hz,3H), 3 . 13 (br , 2H) , 3.35(br,4H), 3.60(br,4H), 
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3 . 7 0 (s, 3H) , 4 . 22 (q, J=6 . 8Hz , 1H) , 6 . 84 (d, J=8 . 4Hz, 2H) , 

7.29 ts-, 1H) , 7 . 3 0 (d, J=8 .4Hz , 2H) , 7-. 54 (t> J=8 . OHz , 1H)-, - 

7 . 67 (t, J=8 . OHz, 1H) , 7 . 82 (d, J=8 . OHz , 1H) , 8 . 04 ( t , J=8 . OHz, 1H) . 
MS (FAB) m/z 376 (M + H) \ 
Free compound: 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1.16(t,J-7.6Hz,3H), 

1.70 (d, J=7 . 2Hz , 3H) , 2 . 54 (q, J=7 . 6Hz, 2H) , 2.71 (br, 4H) , 

3 . 4 8 <br, 4H) , 3 .77 (s, 3H) , 4 . 18 (q, J=7 . 2Hz, 1H) , 

6 . 82 (d, J=8 . 8Hz , 2H) , 7 . 00 (s, 1H) , 7 . 3 6 (d, J=8 . 8Hz , 2H) , 

7.39 (ddd, J=8 . 4 ,8.0,1.2Hz,lH), 7.50 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 6 2 (d, J=8 . OHz, 1H) , 8 . 0 0 (d, J=8 . 4Hz , 1H) . 

RvampIP fiynthp s i g of 1 - f<X - hydroyy - ( 7 - me t box vbfin 7. vl ) 1 - 1 - 

(4 - Pt-hyl p-i ppra ?in-1 >y1 ) i Rnqn innl i ne oxa 1af.fi 

OH OMe 




In the same manner as in Example 104, the free compound 
of the title compound was obtained (1.13 g, yield; 91%) from 
o - anisaldehyde (0.8 ml) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (1.05 g). The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

- - -m.-p-. ; -1G0-10-3°C - - 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.20ft, J = 7 . 2Hz, 3H) , 

3 . 0 0 (br, 2H) , 3.20 (br, 4H) , 3 . 5 6 (br, 4H) , 3.60 (br, 1H) , 

3 .78 (s, 3H) , 6 . 09 (s, 1H) , 6 . 89 (t, J=7 . 2Hz, 1H) , 

6.97 (d, J = 7 .2Hz, 1H) , 7 . 2 1 ( dt , J- 7 . 6 , 2 . OH z , 1H ) , 

7 . 3 3 (dd, J = 7 . 6 , 2 . 0Hz, 1H) , 7 . 47 (s, 1H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H) , 

7.68(t, J=8.0Hz,lH) , 7 . 9 0 ( d , J= 8 . 0Hz , 1H ) , 8.0 3 ( d , J= 8 . OHz , 1H ) . 

MS { FAB ) m/z 378(M+H)\ 

Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17{t,J=7.2Hz,3H), 
2 . 55 (q, J = 7 . 2Hz , 2H) , 2.73 (br ( 4H) , 3 . 54 (br, 4H) , 3 . 8 9 (s, 3H) , 
5 . 24 (d, J = 5 . 6Hz , 1H) , 6 . 2 3 ( d , J= 5 . 6Hz , 1H) , 6.89-6.94(m,2H), 
7.14 (s, 1H) , 7.2 3 (dt, J-7 . 2 , 1 . 6Hz , 1H) , 7 . 4 0 (dd , J-7 . 2 , 1 . 6Hz , 1H) , 
7.43 (ddd, J=8 .4,8.0,1.2Hz,lH), 7. 54 (ddd, J-8.4,8.0,1.2Hz,lH) , 
7 . 64 (d, J=8 . OHz , 1H) , 8.04 (d, J=8. OHz, 1H) . 

Rvampl 1 04 fiynthPRi r of 1 - \<%- Hydroxy - (4 -mfithnxybPTizyl ) 1 - 1 - 
(4 - pt-hyl pipprazin-1 - yl ) i Rnqninnl inp. oxalate 

OH 




To a solution of 3 - bromo - 1 - ( 4 - e thylpiperaz in - 1 - 
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yl) isoquinoline (1.08 g) in te trahydrof uran (20 ml) was added 
l.TM t~ butyl lithium (3 .0 ml) at - 78 °C,- and the mixture was 
stirred for 15 min . Thereafter, p - anisaldehyde (0.82 ml) was 
added at -78 °C, and the mixture was stirred for 15 min. The 
reaction solution was poured into an aqueous solution of 
saturated ammonium chloride, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and evaporated. Then, the residue was purified 
by NH- silica gel column chromatography (ethyl acetate/hexane 
system) , to give a yellow oil (1.23 g, yield; 97%). The oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 95-97°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; <5 (ppm) 1.21(t,J=7.2Hz,3H) , 

3.02{br,2H) , 3.2 3(br,4H) , 3.4 6(br,4H) , 3 . 6 0 ( t , J= 6 . 8Hz , 1H ) , 

3 .70 (s, 3H) , 5 . 69 (s, 1H) , 6 . 84 ( d , J= 8 . 8Hz , 2H) , 

7 . 3 6 (d, J=8 . 8Hz , 2H) , 7 . 55 ( t, J-8 . 0Hz, 1H) , 7 . 58 (s, 1H) , 

7 . 6 9 ( t , J=8 . 0Hz , 1H) , 7 . 91 (d, J=8 . 0Hz , 1H) , 8 . 03 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 378(M+H)\ 

Free compound: 

1 H-NMR(400MHz ( CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2Hz,3H), 
2 . 55 (q, J = 7 .2Hz, 2H) , 2 . 7 4 (br, 4H) , 3 . 5 5 (br, 4H) , 3 . 8 0 (s, 3H) , 
5 . 18 (d, J=4 . 8Hz , 1H) , 5 . 7 2 ( d , J= 4 . 8H z , 1H ) , 6 . 87 ( d , J= 8 . 8H z , 2H ) , 
7.00(s ( lH) f 7.35(d,J«8. 8Hz ,2H), 7 . 4 5 (ddd, J=8.4,8.0,1.2Hz,lH), 
7.50 (ddd, J=8.4,8.0,1.2Hz,lH), 7.63(d,J=8.0Hz,lH), 
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8 . 05 (d, J=8 . 4Hz , 1H) . 

•RvampIP "IPS ■fiynthP'srs- of ^ - [Q.mpfhyl -^-hydroxy- (4— - 
mPthnyyhPTi7y1 ) ] - 1 - U - ethyl pi per a z i n - 1 -yl ) i somiino l ine 

oxfll ate 

Me OH 




OMe 



To a solution of 3- (4 -methoxyphenylcarbonyl) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline (667 mg) in te trahydrof uran 
(10 ml) was added a 3.0 M solution of methylmagnesium bromide 
in diethyl ether (1.8 ml) at 0 °C. The mixture was reacted at 
0°C for further 10 min, and then the reaction solution was poured 
into an aqueous solution of saturated ammonium chloride, and 
was then extracted with ethyl acetate. The resulting organic 
layer was washed with water and brine, dried and evaporated. 
Then the resulting residue was purified by NH-silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give a yellow 
oil (643 mg, yield; 92%) . The oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p.; 179-181°C 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 0 ( t , J = 7 . 6Hz , 3H ) , 1.90(s,3H) , 

2.*99(br~2H)",*3.19(br # 4H) , 3 . 52 (br , 4H)~, 3.69 (s, 3H) , 

6 . 81 (d, J=8 . 8Hz, 2H) , 7 . 4 8 (d, J=8 . 8Hz, 2H) , 7 . 54 (t, J=8 . OHz, 1H) , 

7.66(s,lH), 7 . 67 ( t, J=8 . OHz ,1H) ( 7 . 9 0 (d, J=8 . OHz , 1H) , ' 

8 . 02 (d, J=8 . OHz, 1H) . 

MS (FAB) m/z 392 {M + H)\ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 16 (t, J = 7 . 2Hz, 3H), 1.95(s,3H), 

2 . 53 (q, J = 7 . 2Hz, 2H) , 2.71 (br, 4H) , 3 . 50 (br, 4H) , 3 . 78 (s, 3H) , 

5 . 5 9 (s, 1H) , 6 . 82 (d, J=8 . 8Hz , 2H) , 7 . 15 (s, 1H) , 

7 . 43 (d, J=8 . 8Hz, 2H) , 7.45 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7.57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7 . 69 (d, J=8 . OHz , 1H) , 

8 . 04 (d, J=8 . 4Hz , 1H) . 

Fv^mpIP 106 .qynl-h^fi -i s nf 1 - (1 - e thyl pipera z i n - 4 - vl) - 3 - ( 4 - 
mphhnyy phpnpfhyl ) i soqninol ine 
(IOfi-1) d - Mpfhnxyphpnpfhyl hrnmi (ip> 



4 -Methoxyphenethyl alcohol (50 g) and triphenylphosphine 
(103 g) were dissolved in methylene chloride (600 ml) , followed 
by the addition of N - bromosuccinimide (70 g) in small portions 
under ice-cooling, and the resulting mixture was stirred at room 
temperature for 30 min . The reaction mixture was evaporated, 
and to the resulting residue was added hexane . The insoluble 
matters were filtered off, while the resulting filtrate was 
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evaporated, to give the title compound as a colorless oil (50.32 
g, yield.; .71%) . _ .. . _ . . .......... . . . . 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 3.10(2H,t,J=7.6Hz) , 

3 . 5 3 (2H, t, J«7 . 6Hz) , 3 . 80 (3H, s) , 6 . 8 6 ( 2H , d , J= 8 . 8Hz) ,' 

7 . 13 (2H, d, J=8 . 8Hz) . 

( 1 Ofi - 7. ) 1 - M -Kthy1pippra7in-4-y1 ) - V (4- 
TnPfhnvyphPTiPl-hyl ) i soqiii nol i ne 



Grignard reagent was prepared from magnesium (735 mg) and 
4 -methoxyphenethyl bromide (4.302 g) in a conventional manner. 
It was added dropwise into a solution of 1-{1- 
e thylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (961 mg) and [1,3- 
bis (diphenylphosphino) propane] nickel (II) chloride (49 mg) in 
te trahydrof uran (15 ml), in nitrogen atmosphere under ice- 
cooling. After stirring the resulting mixture for 10 min, it 
was further stirred at room temperature for 3.5 hr . To the 
resulting mixture was added IN hydrochloric acid (10 ml), 
followed by stirring for 10 min. Then, the mixture was basif ied 
wi th a 5N sodium hydroxide . The insoluble matters were f il tered 
off through Celite, and then the resulting filtrate was 




OMe 



Et 
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extracted with ethyl acetate. The resulting organic layer was 
washed- with water, dried (over MgS0 4 ) , evaporated and purified 
by (NH) silica gel column chromatography (ethyl aceta te/hexane 
system). The resulting product was converted into a 
hydrochloride in a conventional manner, recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (346 mg, yield; 27%) . 
Hydrochloride : 
m.p. ; 224-227°C 

X H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.32(3H,t,J = 7.2Hz), 2 .95- 
3.00(2H,m) , 3.07-3.11 (2H,m) , 3 . 1 8 ( 1H , q , J= 7 . 2Hz ) , 
3 .20 (lH,q, J = 7 .2Hz) , 3 . 3 1 ( 1H , t , J= 1 0 . 4Hz ) , 3 . 3 4 ( 1H , t , J= 1 0 . 4Hz ) , 
3.59 (2H, d, J = 10 .4Hz) , 3.60(2H,t,J=12.8Hz), 3 .08 (3H, s) , 
3 . 95 (2H, d, J=12 . 8Hz) , 6 . 8 0 ( 2H , d , J= 8 . 8Hz ) , 7 . 14 ( 2H , d , J= 8 . 8Hz ) , 
7 . 3 2 (1H, s) , 7 . 5 9 (1H, dd, J=8Hz , 7 Hz) , 7 . 7 4 ( 1H , dd , J= 8Hz , 7 Hz , ) , 
7 . 84 (1H, d, J=8Hz) , 8 . 0 9 (1H, d, J=8Hz) , 1 1 . 4 3 ( 1H , br - s ) . 
ESI -Mass ; 376 (MH* ) . 

Kvampl p 107 .^ynt-hpsi s of 1 - ( 1 - ethyl pi pera zin-4-yl ) - 3- 12- (2- 
hyf^rnyypf hnyy) pbpnpthyl } i Rngn i nnl -j n p 




I 
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In the same manner as in Example 110, the oxalate of the 
title compound was obtained as.a.b.rown amorphous ( 2 09Lmg,_ yield ; . 
36%) from 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - [2 - ( 2 - 
hydroxyethoxy) phenylethynyl ] isoquinoline (453 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d e ) ; <5 (ppm) 1.23(3H,t,J-7.2Hz), 3 . 02 (4H, s) , 
3.10 (2H, q, J=7 .2 Hz), 3.26-3.36(4H,m), 3 . 4 6 - 3 . 6 2 ( 4H , m) , 
3.73(2H,t,J=5Hz), 3 . 9 8 ( 2H , t , J= 5Hz ) , 

6.77 (1H, ddd, J=7 .6Hz,7.4Hz.l.2Hz), 6 . 92 (1H, dd, J=8Hz ,1.2Hz) , 

7 . 07 (1H, dd, J=7 . 4Hz , 1 . 6Hz) , 7 . 10 (1H, ddd, J=8Hz, 7 . 6Hz , 1 . 6Hz) , 

7.23(lH,s), 7.51 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7.64 (1H, ddd, J=8Hz ,7Hz, 1. 2Hz) , 7 . 7 (1H, dd, J=8Hz, 1 . 2Hz) , 

8 . 03 (1H, dd, J=8Hz , 1 . 2Hz) . 

ESI -Mass; 406 (MH*) . 

F.YampIP 108 Syn fhpsi s of 1- f 1 - fithyl pi ppra7 i n - 4 - yl ) - V fV (2- 
hydroxypthoxy) phpnfithyl 1 i snqu innl inp 



In the same manner as in Example 110, the oxalate of the 
title compound was obtained as a colorless amorphous (218 mg, 
yield; 36%) from 1 - ( 1 - e thy lpipera z in - 4 - y 1 ) - 3 - [ 3 - ( 2 - 
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hydroxyethoxy) phenylethynyl ] isoquinoline (454 mg) . 

Oxalate: - . _ . _ , _ . - 

1 H-NMR(4 00MH2,DMSO-d 6 ) ; <5 (ppm) 1 . 2 3 ( 3H , t , J= 7 . 2Hz ) , 3 .00- 

3 . 0 4 (4H, m) , 3.09 (2H, q, J = 7 . 2Hz) , 3 . 2 6 - 3 . 57 ( 4H , m) , 3.46- 

3 . 52 (4H, m) , 3 . 6 5 (2H, t, J=5Hz) , 3 . 8 9 (2H, t , J=5Hz) , 

6 . 7 0 (1H, dd, J-8HZ , 2 . 5Hz) , 6 . 7 6 ( 1H , d , J = 7 . 6Hz ) , 

6 . 7 7 (1H, d, J = 2 . 5Hz) , 7 . 12 (1H, dd, J=8Hz, 7 . 6Hz) , 7 . 25 (1H, s) , 

7 . 52 (1H, ddd, J- 8Hz , 7Hz, 1 .2Hz) , 7 . 6 5 ( 1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7.78(lH,d,J=8Hz), 8 . 04 ( 1H , d , 8Hz ) , 11.10(lH,br-s). 

ESI -Mass; 406 (MH*) . 

RvampIP 109 .^ynhhpsi g of i , n ■ PfhyT pipfirazin - 4 ■ yl ) f4- (2- 

hyd rnyypthnYy) phpnpfhyl ] H Rnqn innl i n (=> 



1- (1 -Ethylpiperazin-4 -yl) -3- [trans-4- (2- 
hydroxyethoxy) styryl] isoquinoline (722 mg) was dissolved in 
ethanol (16 ml) , to which was then added Lindlar catalyst (1.4 
g) . Then, the resulting mixture was stirred in hydrogen 
atmosphere for 2 days. After the catalyst was filtered off, 
the resulting solution was evaporated and purified by 
(NH) silica gel column chromatography (ethyl aceta te/hexane 




OH 




N 
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system) . The resulting product was converted into an oxalate 
in- -a -conventional manner, to give- the oxalate of the title 
compound as a pale brown amorphous (118 mg, yield; 11%) . 
Oxalate : 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.23 (3H, t, J = 7.2Hz) , 

2 . 9 9 (2H, t, J = 3 . 2Hz) , 3 . 0 0 ( 2H , t , J = 3 . 2Hz) , 3 . 1 0 ( 2H , q , J= 7 . 2Hz ) , 

3.24-3.36(4H,m), 3 . 4 6 - 3 . 6 0 ( 4H , m) , 3.66(2H # t, J=5Hz) , 

3 . 8 9 (2H, t, J-5Hz) , 6 . 7 8 ( 2H , d , J= 8 . 8Hz) , 7.09(2H,d,J=8. 8Hz) , 

7 . 2 3 (1H, s) , 7 . 52 ( 1H , ddd , J- 8Hz , 7Hz , 1 ,2Hz) , 

7 . 64 (1H, ddd, J=8Hz, 7 Hz, 1 .2Hz) , 7 .78 (1H, d, J=8Hz) , 

8 . 04 (1H, d, J=8Hz) . 

FAB - Mas s ; 406 (MH*) . 

Fvampl (=> 110 Rynthpsi s of 1 - ( 1 -f>thylpipfira7in-4 -yl) - 3 - (3 - \2 - 
( 9 - hydrnvypthovy) phenyl 1 propyl 1 i snqinnnl infi 




I 



1- (l-Ethylpiperazin-4 -yl) -3-{3-[2-(2- 
hydroxyethoxy) phenyl] propyl} isoquinoline (619 mg) was 
converted into a hydrochloride, and then dissolved in ethanol 
(20 ml) , to which was then added 10% palladium- carbon catalyst 
(1.25 g) . The resulting mixture was stirred in hydrogen 
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atmosphere overnight. After the catalyst was filtered off, the 
-resulting solution was evapoareted . . The reaction mixture was 
partitioned between ethyl acetate and IN sodium hydroxide . The 
resulting organic layer was washed with water, dried (over 
MgSOj , evaporated, and then purified by (NH) silica gel column 
chromatography (ethyl aceta te/hexane system) . The resulting 
product was converted into an oxalate in a conventional manner, 
to give the oxalate of the title compound as a pale brown 
amorphous (200 mg, yield; 27%) . 
Oxalate: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 2 ( 3H , t , J = 7 .2Hz) , 
1.99(2H,qui, J=7.6Hz) , 2 . 64 ( 2H , t , J = 7 . 6Hz ) , 2 . 7 6 ( 2H , t , J = 7 . 6Hz ) , 
3.08(2H,q, J=7.2Hz) , 3.26-3.34 (4H,m) , 3.42-3.60(4H,m), 
3 . 6 8 (2H, t, J=5 . 2Hz ) , 3 . 9 6 (2H, t , J=5 .2Hz) , 

6 . 84 (1H, ddd, J=7 . 6Hz, 7 . 4Hz, 1 . 2Hz) , 6 . 91 (1H, dd, J=8Hz , 1 . 2Hz) , 

7 . 12 (1H, ddd, J=8Hz , 7 . 6Hz, 1.2Hz), 7 . 1 3 ( 1H , dd , J= 7 . 4Hz , 1 . 6Hz ) , 

7.26(lH,s), 7.51 <1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 6 5 (1H, ddd, J=8Hz ,7Hz, 1.2Hz) , 7 . 81 (1H, d, J=8Hz) , 

8 . 03 (1H, d, J=8Hz) . 

ESI -Mass; 420 (MH*) . 

F.yampIP ill gynfbP R i g of 1 - f 2 - me f hoxyphen vl carbon vl ) - 1 - (4 - 
Pt-hy1pippra?in-1 - yl ) i snqni nol i ne oxal ate 
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O OMe 




(COOH) 2 



In the same manner as in Example 112, the free compound 
of the title compound was obtained (600 mg, yield; 60%) from 
3_ [a. hydroxy- ( 2 -methoxybenzyl ) ] -1- (4 - e thylpiperazin - 1 - 
yl ) isoquinoline (1.0 g) and manganese dioxide (1.2 g) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p.; 153-156°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 20 (t, J=7 . 2Hz, 3H) , 

3 . 04 (q, J=7 . 2Hz, 2H) , 3 . 22 (br, 4H) , 3 .42 (br, 4H) , 3 . 63 (s, 3H) , 

7 . 08 (t , J=8 . 0Hz , 1H) , 7 . 14 (d, J=8 . 0Hz , 1H) , 

7.43(dd,J=7.6,1.6Hz,lH) , 7.54(dd,J = 7.6,1.6Hz,lH) , 

7 . 78 (t, J = 7 . 6Hz, 1H) , 7 . 84 ( t, J = 7 . 6Hz, 1H) , 8 . 16 (d, J=7 . 6Hz, 1H) , 

8 . 19 (d, J=7 . 6Hz , 1H) . 

MS (FAB) m/z 376 (M + H) * . 

Free compound : 

l H - NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1.12(t,J = 7.2Hz,3H), 
2.48(q,J=7.2Hz,2H), 2.62 (br, 4H), 3.36(br,4H), 3.69(s,3H), 
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6.96 {d, J=8 .4Hz, 1H) , 7.03 (dt, J=7 .6,0. 8Hz, 1H) , 

7.45 (ddd, J=8.4 , 7 . 6, 1 . 6 Hz, 1H.) ,, 7_. 55 ( dd , J = 7 . 6 , 1 . 6Hz, 1H) , 

7.61 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.66 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) # 

7.9 2 (d, J= 8.0Hz , 1H) , 8.06(s,lH) , 8 . 0 9 ( d , J= 8 . 4Hz , 1H ) . 

Fvampl ^ m flynl-hpsi a of ^ - £4 -mpthnxyphpnylcarhnnyl ) - 1 - (4 - 

Pl-hy1pippra?in-1 -y l ) i gogn i nol inp ox a 1at-p 




3 - t a - Hydroxy- ( 4 - me thoxybenzyl ) ] - 1 - (4 -ethylpiperazin- 
1 -yl) isoquinoline (1.1 g) was dissolved in a mixture solution 
of benzene (20 ml) and methylene chloride (20 ml) , followed by 
the addition of manganese dioxide (1.3 g) . After the mixture 
was reacted under stirring at room temperature overnight, it 
was filtered and evaporated. The resulting crystals were 
washed with diethyl ether, to give the free compound of the title 
compound as a white solid (765 mg, yield; 70%) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
crystals. 
Oxalate : 
m.p. ; 176-179°C 
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*H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 21 (t, J = 7 . 2Hz, 3H) , 

.3..0.1 (.br.,.2H.)., 3.24<br,2H), 3 ,5_9 (br, 6H) , 3 . 87 { s., 3H)_, 

7 . 0 8 (d, J=8 . 8Hz, 2H) , 7 .79 (t, J=8 . OHz, 1H) , 7 . 84 (t , J=8 . OHz, 1H) , 

8.11 (d, J=8 . 8Hz, 2H) , 8.13 (s, 1H) , 8.17 (d, J = 8.0Hz, 1H) , 

8 .21 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 376 (M+H)\ 

Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J= 7 . 6Hz , 3H) , 

2 . 54 (q, J=7 . 6Hz, 2H) , 2 .73 (br, 4H) , 3 .51 (br, 4H) , 3 . 91 (s, 3H) , 

6 . 9 6 (d, J=8 . 8Hz , 2H) , 7.62 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 

7 . 68 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 7.92 (d,J-8. OHz, 1H) , 8.06(s,lH), 

8 . 14 (d, J=8 . 4Hz , 1H) , 8 . 29 (d, J=8 . 8Hz , 2H) . 

revampl^ m .qynl-hps i g of ^ . ( 4 - me thoxv i ndan - 1 - vl ) - 1 - ( 4 - 
Ptbylpi ppra 7in-1 -yl H gogn innl i ne hydrochl ori de 



OMe 




In the same manner as in Example 104, a yellow compound 
was obtained (440 mg, yield; 98%) from 5 - me thoxy - 1 - indanone 
(608 mg) and 3 - bromo - 1 - ( 4 - e thy lpiperaz in - 1 - y 1 ) i soquinol ine 
(800 mg) . The resulting compound was converted into a 
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hydrochloride in a conventional manner, to give the title 
-compound as. whi-te crystals. .. _ . ^ . . . _ . _ 

Hydrochloride: 
m.p. ; 108-110°C 

^-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.29 (t, J=7 . 2Hz, 3H) , 2.39- 
2 . 4 6 (m, 1H) , 2 . 48-2 . 82 (m, 1H) , 2 . 8 3 - 2 . 8 9 (m, 1H) , 2.99- 
3 . 07 (m, 1H) , 3 . 14 -3 . 2 4 (m, 4H) , 3 . 4 0 - 3 . 5 8 (m , 4H ) , 3.76- 
3.90(m,2H), 3 . 80 (s, 3H) , 4.58 (t, J=7 . 2Hz, 1H) , 

6 . 6 7 (d, J=8 . 0Hz , 1H) , 6 . 79 (d, J=8 . 0Hz, 1H) , 7 . 10 < t, J-8 . 0Hz, 1H) , 
7.3 0 (s/lH) , 7.58 (t, J- 8.4Hz , 1H) , 7 . 7 1 ( t , J= 8 . 4Hz , 1H ) , 
7.86(d,J=8.4Hz,lH), 8 . 07 (d, J=8 . 4Hz , 1H) . 
MS (FAB) m/z 388 (M+H) \ 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 2.17- 
2.61(m,2H), 2.51(q, J=7.2Hz,2H) , 2.68(br,4H), 2 . 88 - 2 . 9 6 (m , 1H) , 
3 . 08-3 . 15 (m, 1H) , 3 .44 (br, 4H) , 3 . 86 (s, 3H) , 4 . 54 (t, J = 7 . 2Hz, 1H) , 
6 .70 (d, J=7 . 6Hz, 1H) , 6.79(d,J=7.6Hz,lH), 7 . 02 (s, 1H) , 
7 . 10 (t, J=7 . 6Hz ,1H), 7.40 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 
7.52 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 7 . 64 (d, J=8 . 0Hz , 1H) , 
8 . 02 (d, J=8 . 4Hz , 1H) . 

F.vpTnpl ^ ii4 Synthpsi g of ^ - ( -mpthoxyi ndan-1-v1)-1-(4- 
pthyTpippra7in-1 - yl ) i snqn innline OXfl 1 tft 
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In the same manner as in Example 104, an oil was obtained 
from 6 -methoxy - 1 - indanone (713 mg) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl ) isoquinoline (937 mg) . Methanol (20 ml) 
and platinum oxide (20 mg) were added to the oil (387 mg) , and 
the mixture was reacted in hydrogen atmosphere overnight. The 
resulting reaction solution was filtered through Celite, and 
then evaporated. The resulting residue was purified by NH- 
silica gel column chromatography, to give a yellow oil (307 mg, 
yield; 79%) . The oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate: 
m.p.; 122-124°C 

'H-NMR (4 00MHz, DMSO- d 6 ) ; <5 (ppm) 1.22(t,J=7.2Hz,3H), 2.34- 
2.42(m,lH), 2 . 44 - 2 . 54 (m, 1H) , 2.82-2.93(m,lH), 3.02- 
3.10(m,4H), 3.30(br,4H), 3.53(br,5H), 3.64(s,3H), 
4 . 48 ( t , J = 7 . 2Hz , 1H) , 6 . 6 4 { d , J= 2 . 4Hz , 1H) , 

6.74(dd,J=8.0,2.4Hz,lH), 7 . 1 9 ( d , J= 8 . OH z , 1H ) , 7.32(s,lH), 

7 . 5 6 ( t , J=8 . 0Hz, 1H) , 7 . 6 9 ( t , J- 8 . 0Hz , 1H) , 7 . 86 (d, J=8 . 0Hz , 1H) , 
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8 . 06 (d, J=8 . 0Hz, 1H) . . 

MS ("FAB ) m/z 3 88 (M+H) \ - 

Free compound: 

l H -NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 5 ( t , J = 7 . 2Hz , 3H ) , 2.41- 
2.61(m,2H), 2 . 52 (q, J = 7 . 2Hz, 2H) , 2.69(br,4H), 2 . 8 6 - 2 . 93 (m, 1H) , 
3 .12-3 .04 (m, 1H) , 3.45(br,4H) , 3.71 (s, 3H) , 4 . 4 9 ( t , J = 7 . 2Hz , 1H ) , 
6 .72 (d, J = 2 .4Hz, 1H) , 6 . 7 3 ( dd , J= 8 . 0 , 2 . 4Hz , 1H ) , 7 . 03 (s, 1H) , 
7 . 18 (d, J=8 . 0Hz , 1H) , 7.41 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) , 
7.53 (ddd, J=8 .4,8.0,1.2Hz,lH), 7 . 64 (d, J=8 . 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz , 1H) . 

F.ypmpi p gy^i-hgcH c- of 3- f4- (2-hvdroxvfit-hoxv) inrian-1 -vl) - 

1 - (d - Pfhyl pippra?in.1 -yl } i gngn innl l np hydTorhl oride 



In the same manner as in Example 104, an oil was obtained 
from 5 - (2 - t - butyl dimethyl si lyloxyethoxy ) - 1 - indanone (1.1 g) 
and 3 -bromo - 1 - (4 - ethylpiperazin-1 - yl) isoquinoline (800 mg) . 
To a solution of the oil in te trahydrof uran (10 ml) was added 
a 1.0 M solution of te trabu tylammonium fluoride in 
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tetrahydrof uran (6 ml) , and the mixture was stirred at room 
- - _ _ temperature for 30 min. The reaction .solution., was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (394 mg, yield; 36%) . The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
== compound as a white amorphous, 

i Hydrochloride (amorphous) : 

\ 'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 2 8 ( t , J=7 . 2Hz , 3H) , 2.38- 

;j 2.41(m,lH), 2 . 45 -2 . 50 (m, 1H) , 2 . 83 - 2 . 93 (m, 1H) , 3.00- 

3.11(m,lH) , 3.14-3.30 (m,4H) , 3 . 4 5 - 3 . 6 0 (m, 4H) , 
I 3 . 7 6 (t, J = 4 . 8Hz ,2H), 3 . 8 2 - 3 . 9 1 (m, 1H ) , 4.03 (br, 2H) , 

I 4.58 (t, J = 7 . 2Hz , 2H) , 6 . 66 (d, J=8 . 0Hz , 1H) , 6 . 7 8 (t, J=8 . 0Hz , 1H) , 

7 . 0 8 (t, J=8 . 0Hz ,1k), 7.28(s,lH), 7 . 58 ( t, J=8 . 0Hz , 1H) , 

7.71(t,J=8.0Hz,lH), 7 . 86 (d, J=8 . 0Hz , 1H) , 8 . 07 <d, J=8 . 0Hz, 1H) . 

MS ( FAB ) m/z 418(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 45 ( t , J=7 . 2Hz, 3H) , 2.43- 

2.61(m,2H), 2 . 53 (q, J-7 . 2Hz, 2H) , 2.69(br,4H), 2 . 8 9 - 2 . 97 (m , 1H) , 

3 . 09-3 . 17 <m, 1H) , 3.44(br,4H), 3.99(t,J = 4.0Hz,2H), 4.13- 

4 . 16 (m, 2H) , 4 . 54 ( t , J = 7 . 6Hz , 1H ) , - 6 . 7 1 ( d , J-7 . 6Hz , 1H) , 

6 . 81 (d, J-7 . 6Hz , 1H) , 1 . 0 3 (s, 1H) , 7 . 0 9 ( t , J = 7 . 6H z , 1H ) , 

7.41 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.53 (ddd, J=8 .4,8.0,1.2Hz,lH), 
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7.64 (d, J=8.0Hz, 1H) , 8 . 0 3 ( d , J= 8 . 4Hz , 1H) . 
Fvaniprp-nfi ' ^ynthPSTc; of ^ - ( ft - ttip thnxy- 1 -2 - 
H i hyrlrnnaphthal - 4 - yl) -1 - (4 - P t-hyl pi ppra 7in-1 - 
yl ) -i Roqui nnlinp oxal ate 




OMe 



In the same manner as in Example 104, a brown oil was 
obtained (97 mg, yield; 93%) from 5 -methoxy - 1 - tetralone (711 
mg) and 3-bromo-l- (4 - e thylpiperaz in - 1 -yl) isoquinoline (860 
mg) . The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 136-139°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.22(t,J = 7.2Hz,3H), 

2.36 (br, 2H), 2.77(t,J=8.0Hz,2H), 3.06(br,2H), 3.28 (br , 4H) , 

3.52 (br, 4H), 3 . 83 (s , 3H) , 6.52(t,J=4.4Hz,lH), 

6 . 79 (d, J«8 . 0Hz ,1H), 6.93(d f J=8.0Hz,lH), 7 . 11 ( t , J = 8 . 0Hz, 1H) , 
7 . 53 (s, 1H) , 7.61(t,J=8.0Hz,lH) , "7.72(t,J=8.4Hz,lH) , 
7.93(d,J=8.4Hz,lH), 8.12(d,J=8.4Hz,lH). 
MS ( FAB ) m/z 400(M+H)\ 
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Free compound: 

- X H~ NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 1 . 16 (t, J=7 .2Hz r 3H) -, -2 .-4 0- 
2.4 5 (m, 2H) , 2 . 54 (q, J = 7 . 2Hz , 2H) , 2.7 3(br,4H) , 
2.88(t, J= 8.0Hz , 2H) , 3.5 2(br,4H) , 3.88(s,3H) , 

6.60(t,J=4.4Hz,lH), 6 . 82 (d, J=8 . 0Hz , 1H) , 6 . 9 9 (d, J=8 . 0Hz , 1H) , 

7 . 09 (t, J-8 . 0Hz, 1H) , 7 . 3 5 <s, 1H) , 7 .46 ( d t , J= 8.4,1. 2Hz, 1H) , 
7.57(dt / J=8.4,1.2Hz,lH), 7 . 71 (d, J=8 . 4Hz, 1H) , 

8 . 08 (d, J=8 . 4Hz , 1H) . 

FlvampIP 117 .qynfhp gis of V f 7 -mpfhnxy ■ 1 .2- 
dihy(irnnaphth a1 <=>n - 4 - yl) - 1 - (4-fithvlDinfirazin - 1 - 
yl ) i snqninnl i tip nxa 1 at.e 




OMe 



To a solution of 3 -bromo - 1 - (4 - ethylpiperazin - 1 - 
yl ) isoquinoline (860 mg) in te trahydrof uran (10 ml) was added 
2.5 M n-butyl lithium (1.3 ml) at -78°C. Thereafter, the 
mixture was raised to -40°C, to which was then added 6- 
methoxy - 1 - te tralone (711 mg) , and then the mixture was stirred 
at -40°C for 20 min. The reaction solution was poured into an 
aqueous solution of saturated ammonium chloride and extracted 
with ethyl acetate . The resulting organic layer was washed with 
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water and brine, dried and evaporated. Then, to the resulting 
residue, -were added methanol (10 ml ) and 5N hydrochloric .acid 
(1 ml), and the mixture was heated under reflux for 1 hr . The 
reaction solution was basif ied by adding a 2N aqueous solution 
of sodium hydroxide thereto, which was then par ti tioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give free compound of the title compound 
as a colorless oil (410 mg, yield; 86%) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 112-114°C 

X H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1 .24 (br, 3H) , 2 . 3 9 (br, 2H) , 

2 . 51 (br, 2H) , 2 . 78 (br, 2H) , 3 . 13 (br, 2H) , 3 . 33 (br, 2H) , 

3.7 6(br,4H) , 6.40(s,lH) , 6 . 7 1 (d, J-8 . 4Hz , 1H) , 6.87 (s,lH) , 

7 . 14 (d, J=8 . 4Hz ,1H), 7 . 57 (s , 1H) , 7.62(t,J=8.0Hz,lH), 

7 .73 (t, J-8 . 0Hz, 1H) , 7 . 94 (d, J=8 . 0Hz, 1H), 8 . 12 (d, J=8 . 0Hz, 1H) . 

MS (FAB) m/z 400 (M+H)\ 

Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J= 7 . 2 Hz , 3 H ) , 2.42- 

2.47(m,2H), 2.54(q,J=7.2Hz,2H), 2.73(br,4H), 

2 . 85 ( t , J = 7 . 6Hz ,2H), 3.51(br,4H),- 3.82(s,3H), 

6.47(t,J=4.8Hz,lH) , 6.67(dd,J-8.8,2.8Hz,lH) , 

6 . 79 (d, J=2 . 8Hz , 1H) , 7.32(d,J-8.8Hz,lH), 7 . 44 (s , 1H) f 
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7.46 (ddd # J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 7. 57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
- - 7 . 71 (drJ=8 . OHz # 1H) , 8 . 0 8 (d , J= 8 . 4Hz-,-lH ) . - - - - 
PvampiP 11ft Synthesis of V (fi -methoxy- 1 . 2 - 

riihyfirn naphthal Pn-4 -yl ) -1 - f 4 • fir.hvlPl PPrflzi n - 1 - 
yl } i snq ni nol i n f> nxal ate 




In the same manner as in Example 104, the free compound 
of the title compound was obtained as a colorless oil (97 mg, 
yield; 98%) from 7 - me thoxy - 1 - te tralone and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 
m.p. ; 150-153°C 

1 H-NMR(400MHz ( DMSO-d 6 ) ; 6 (ppm) 1.24(t,J=7.2Hz,3H), 
2.38 (br, 2H) , 2.74(t,J=7.6Hz,2H), 3 . 11 (br, 2H) , 3 . 35 (br, 4H) , 
3.55(br,4H), 3.63(s,3H), 6 .55 (t ( J = 4 .4Hz, 1H) , 6 . 7 8 - 6 . 7 9 (m, 2H ) , 
7.18(d,J=8.4Hz,lH), 7 . 59 (s , 1H) , 7 . 62 ( t , J=8 . 0Hz ,1H), 
7.73(t,J=8.0Hz,lH), 7.96(d,J=8.0Hz,lH), 8.13(d,J=8.0Hz,lH). 
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MS ( FAB ) m/z 400(M+H) + . 

Free compound : - - • - - - • 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 2.42- 

2 . 47 (m, 2H) , 2 . 5 4 (q, J=7 . 2Hz , 2H) , 2.73 (br, 4H) , 

2 . 8 0 (t, J=8 . 0Hz, 2H) , 3 . 52 (br, 4H) , 3 .70 (s, 3H) , 

6 . 6 0 (t , J- 4 . 8Hz , 1H) , 6 . 7 3 ( dd , J= 8 . 0 , 2 . 8H z , 1H ) , 

6.96(d,J=2.8Hz,lH), 7 . 13 (d, J=8 . 0Hz, 1H) , 7 . 3 8 <s, 1H) , 

7.46 (ddd, J=8.4,8.0,1.2Hz,lH), 7. 57 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7 . 72 (d, J=8 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 4Hz , 1H ) . 

Fvampl p 119 fiyni-h^ gi s of 3 - ( 5 -methoxy - 1,2,3,4- 

t-pfrahyHrnnaphMial ^ n - 1 - y ~M - 1 - ( 4 - Pfhyl pipprazin-1 - 
yDign qinnnlinP nv^lafP 




OMe 



In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (218 mg, 
yield; 83%) from 3- ( 8 - me thoxy - 1 , 2 - dihydronaph thalen - 4 - yl ) - 
1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (273 mg) and 
palladium/carbon catalyst (20 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
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Oxalate : 

-mvp.; 133 -136°C - - — - 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.2 3 (t, J = 7 . 2Hz , 3H) , 1.65- 
1 . 8 0 (m, 3H) , 2 . 0 0 (br, 1H) , 2 . 15 (br, 1H) , 2 . 55 - 2 . 7 2 (m , 2H ) , 
3 . 11 (d, J = 5 . 6Hz , 2H) , 3.32 (br, 2H) , 3 . 54 (br, 1H) , 3.60 (br, 2H) , 
3 . 8 0 (s, 3H) , 3 . 93 (br, 2H) , 4 . 24 ( t, J-5 . 6Hz , 1H) , 

6 . 52 (d, J=8 . 0Hz , 1H) , 6 . 7 9 ( d , J= 8 . 0Hz , 1H ) , 6 . 95 (s, 1H) , 

7 . 04 (t, J = 8 . 0Hz , 1H) , 7 . 5 5 (t , J=8 . 0Hz , 1H) , 7 . 66 (t, J=8 . 0Hz, 1H) 
7 . 78 (d, J=8 . 0Hz , 1H) , 8 . 06 (d, J=8 . 0Hz , 1H) . 
MS (FAB) m/z 402 (M+H)*.. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1.16(t,J=7.6Hz,3H), 1.68- 
1 . 75 (m f 2H) , 2.01-2.09(m,lH), 2.23-2.29(m,lH), 

2.53 (q, J = 7 . 6Hz , 2H) , 2 . 6 2 - 2 . 84 (m , 2H ) , 2 . 70 (br , 4H) , 
3.47 (br, 4H) , 3 . 87 (s, 3H) , 4 . 2 9 ( t , J= 5 . 6Hz , 1H ) , 

6 . 6 7 (d, J=8 . 0Hz , 1H) , 6 . 7 0 (s , 1H) , 6 . 7 2 ( d , J= 8 . 0Hz , 1H) , 
7 . 0 6 ( t , J = 8 . 0Hz , 1H) , 7.40 (ddd, J- 8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 
7.49 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.56(d,J=8.0Hz,lH), 
8 . 03 (d, J=8 . 4Hz , 1H) . 

Exampl <=> 1 2Q fiynfhpsi s of 1 - (6 - mpthnxy - 1 f 2 f 3 f 4 - 
fftt-raby^rnnaphl-hal e>n - 1 -yl ) - 1 - ( 4 - P f h vl O i t)PTfl Z 1 n - 1 - 
y 1 ) i Roqn t no 1 i n f» oxalate 
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OMe 



Methanol (30 ml) and platinum oxide (30 mg) were added 
to 3- ( 6 -methoxy- 1 , 2 - dihydronapthalen - 1 -yl ) -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline (347 mg) , and the mixture was 
reacted in hydrogen atmosphere for 6 hr . The resulting reaction 
solution was filtered through Celite, and then evaporated. The 
resulting residue was purified by NH - silica gel column 
chromatography, to give the free compound of the title compound 
as an oil (189 mg, yield; 54%) . The resulting free compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 170-173°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.21 (br , 3H), 1.60-1.80(m,2H), 
1 . 95 -2 . 20 (m f 2H) f 2.81 (br, 2H) , 3 . 04 (br , 2H) , 3 . 2 3 (br , 4H) , 

3 . 4 9 (br , 4H) , 3 .72 (s, 3H) , 4.19 (br, 1H) , 6 . 6 4 ( d , J- 8 . 4 H z , 1H ) , 
6.73(s,lH), 6 . 82 (d, J=8 . 4Hz , 1H) , 6 . 96 (s, 1H) , 

7 . 5 5 (t, J=8 . 0Hz , 1H) , 7 . 6 5 ( t , J- 8 . OH z , 1H ) , 7 . 78 (d, J=8 . 0Hz, 1H) , 
8 . 05 (d, J=8 . 0Hz , 1H) . 

MS ( FAB ) m/z 402(M+H)\ 
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Free compound: 

- ^H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 -. 16 ( t , J = 7~. 2Hz-, 3H )-,- 2.05- - 

2.14(m,3H), 2 . 18-2 . 26 (m, 1H) , 2 . 5 1 (q , J = 7 . 2Hz , 2H) , 2.71{br,4H), 
2 .71-2 . 89 (m, 2H) , 3.47<br,4H) , 3.81(s,3H) , 4 . 25 { t , J=5 . 6Hz , 1H) , 
6 . 6 6 (dd, J=8 .4 , 2 . 8Hz, 1H) , 6 . 70 (d, J=2 . 8Hz, 1H) , 6 . 7 2 (s, 1H) , 
6 . 94 (d, J=8 . 4Hz , 1H) , 7.40 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7.50 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7.57(d,J=8. 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz, 1H) . 

FY3inp1P 121 .qynfhPRi g of 3 - (7 -methoxy- 1.2.3.4- 
tPl-rahydrnnapht-halpn-1 -vl) -1 - ( 4 - ft t.hvl O i Dftra z l n - 1 - 
yl ) -i .goqiii nnlinp oxalate 



In the same manner as in Example 18, the free compound 
of the title compound was obtained as a colorless oil (239 mg, 
yield; 61%) from 3 - ( 6 - methoxy -1,2- dihydronaphthalen - 4 -yl ) - 
1 - (4 - ethylpiperazin - 1 - yl ) i soquinol ine (405 mg) and 
palladium/carbon catalyst (30 mg) . The free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 




N 



OMe 
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m.p. ; 110-112 C 

-'H-NMR (400MHz, DMSO-d 6 ) ; (5 (ppm) 1.21(br.3H), 1.73(br,2H), 

2.02(br,lH), 2.12(br.lH). 2.73(br,2H), 3.09(br,2H), 

3.29(br,4H), 3.50(br,4H), 3.58(s,3H), 4.21(br,lH), 6.43(s,lH), 

6 .72 (d, J=8 .4Hz. 1H) . 6.97{s,lH), 7 . 06 (d , J= 8 . 4Hz . 1H) , 

7 . 53 (t, J=8 . OHz, 1H) . 7 . 64 ( t , J= 8 . 0Hz . 1H) . 7 . 77 (d , J=8 . 0Hz , 1H) . 

8 . 04 (d, J=8 . OHz , 1H) . 

MS (FAB) m/z 402 (M+H)\ 

Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 16 ( t . J=7 . 2Hz , 3H) , 1.66- 

1.81(m,2H), 2.05-2.13 (m, 1H) , 2 . 21 - 2 . 28 (m, 1H) , 

2 . 52 (q, J = 7 .2Hz, 2H) , 2.71(br.4H), 2 . 71 - 2 . 85 (m, 2H) , 

3.47(br.4H). 3.67(s,3H), 4 . 27 ( t , J= 6 . OHz , 1H) , 

6 . 58 (d, J = 2 .4Hz, 1H) , 6.74(s,lH), 6 . 75 (dd, J=8 . 8 , 2 . 4Hz , 1H) , 

7.08 (d, J = 8 .4Hz, 1H) . 7 . 4 1 (dt , J= 8 . 4 , 1 . 2Hz, 1H) , 

7 . 51 (dt, J-8 . 4 , 1 . 2Hz, 1H) , 7.59(d,J=8.4Hz,lH) , 

8 . 03 (d, J=8 .4Hz, 1H) . 

Ryampl p> 12 2 Syntlipsis nf 3 - (3 - hyri rnx yitip Miy 1 r.h r nma n - 6 - yl ) - 1 - 
(4-pt-hy1pippT-a7:-irt-1 - yl ) i sngii inn linp hydrorhl oridfi 




OH 
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In- the same manners sequentially as in Examples 161-2 and 
20, an oil* was obtained f rorn- 6 -bromo- 3 - ace toxymethylchroman 
(4.67 g) and 3 -bromo- 1 - (4 - ethylpiperaz in- 1 -yl) isoquinoline 
(2.2 g) . To the resulting oil were added methanol (20 ml) and 
a IN aqueous solution of sodium hydroxide (2 ml), and then 
reacted at 50°C for 2 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography, to 
give the free compound of the title compound as an oil. The 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals (1.93 g, yield; 91%). 
Hydrochloride : 
m.p.; 168-172°C 

*H - NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.34(t,J-7.2Hz,3H), 
2.13 (br, 1H) , 2 . 6 3 (dd, J=16 . 4 , 4 . 8Hz, 1H) , 

2.89(dd,J=16.4,5. 2Hz, 1H) , 3 . 1 9 - 3 . 2 6 (m , 2H ) , 3 . 3 3 - 3 . 4 3 (m , 3H ) , 

3.48-3.60(m,3H), 3.62(d,J=11.6Hz,2H), 3.90-3.98(m,3H), 

4.31(dd,J=11.2,2. 0Hz , 1H) , 6 . 87 (d , J= 9 . 2 Hz , 1H) , 

7 . 56 ( t , J=8 . 0Hz , 1H) , 7.71(t,J=8. 0Hz ,1H), 7.91-7.96(m,4H), 

8 . 09 (d, J=8 . 0Hz , 1H) . 

MS ( FAB ) m/z 404(M+H)\ 

Free compound: 

l H -NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 2.30- 
2.36(m,lH), 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 6 6 - 2 . 7 3 ( m , 1H ) , 2.76(br,4H), 
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2.98(dd,J=16.4,l. 2Hz, 1H) , 3 . 5 7 (br, 4H) , 3 . 7 8 - 3 . 6 9 (m, 2H) , 
-4-. -0 5 -4-. 4 3 (m, 1H) ,- 4 .. 33 -.4 .37 (m, 1H) , 6 . 8 9 (d, J=8 , 0Hz,.lH) , . 
7.42 (ddd, J=8 . 4,8. 0,1. 2 Hz , 1H) , 7.56 (ddd, J=8 .4,8.0,1.2Hz,lH) , 
7 . 5 9 (s, 1H) , 7 . 75 (d, J=8 . 0Hz , 1H) , 7 . 8 8 ( dd , J= 8 . 0 , 2 . OHz, 1H) , 
7.8 9 (s, 1H) , 8.05(d, J=8.4Hz,lH) . 

P.Y^mpI p 12^ Synr hps -i g of 1 - f 4 - pfhyl pi ppra z i n - 1 -vl ) - V f^- 

pyridyl Hsnqinnnlinp d i hy d ror h 1 or i d p or compound i denf.i f 1 ed 

hy fhP following analyfir al dara and Rynfhpfir prorpdnrps 



N-methyl -o- toluamide (2.28 g) and 2 - cyanopyr idine (1.59 g) 
according to Example 10-1 was added to phosphorus oxychloride 
(10 ml), and the mixture was stirred at 100°C for 3 hr . The 
reaction solution was evaporated, and then ethyl acetate and 
water were added to the resulting residue. The resulting 
organic layer was washed with water, an aqueous solution of 
sodium bicarbonate and brine , and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-chloro-3- 
(2 -pyridyl ) isoquinoline was reacted with N - e thy lpipera z ine 
(15 ml ) at 110°C for 12 hr . The reaction solution was evaporated, 




3 - (2 - Pyridyl ) isoquinolin - 1 - one obtained by reacting 
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and then ethyl acetate and water were added to the resulting 
— -~ -residue. The resulting organic layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil . 
Free compound : 

1 H-NMR(400MHz, CDCI3) ; <5(ppm) 1 . 1 8 ( t , J- 8 . 0Hz , 3H ) , 
{ 2 . 57 (q, J=8 . 0Hz, 2H) , 2.78(m,4H), 3.58(m,4H), 7.27(m,lH), 

1 7 . 50 (t, J=9 . 2H2, 1H) , 7 . 61 (t, J-9 . 2Hz , 1H) , 7.81 ( t , J= 9 . 2Hz , 1H ) , 

f 7 . 89 (d, J=9 . 2Hz, 1H) , 8 . 1 0 ( d , J= 9 . 2Hz , 1H ) , 8 . 4 0 (s , 1H) , 

{ 8 . 5 2 (d, J=9 . 2Hz , 1H) , 8 . 67 (d, J=4 . 5Hz , 1H) . 

The resulting free compound was converted into a 
' hydrochloride in a conventional manner, and recrystallized from 

l ethanol/ether , to give 0.31 g of the title compound as a yellow 

powder. 

Hydrochloride : 
m.p. ; 160-162°C 

'H-NMR (400MHz , CDCI3) ; <5{ppm) 1 .34 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3.28(m,2H), 3 . 3 1 - 3 . 4 3 (m , 2H ) , 3 . 5 5 - 3 . 7 0 (m, 4 H ) , 4 . 14 ( br - d , 2H ) , 
7.71-7.79(m,2H), 7 . 8 4 ( t , J= 8 . OH z , 1H ) , 8 . 1 0 ( d , J= 8 . 0Hz , 1H ) , 
8 . 20 (d, J=8 . 0Hz, 1H), 8.30-8.39(m,lH), 8 . 63 (s, 1H) , 
8.66(d,J=8.0Hz,lH), 8.85(br-d,lH), 11.26(br-s,lH). 
MS ( FAB ) m/z 319(M+H)\ 

F.v^mpl p 124 SynMiPfii s of 1 - M - f>1-hy1 p i ppra y.in-A-y1)-l-fS-(2- 
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fryriT-nxy^l-hrwyl pyri Hi n - ? - yl 1 1 BOmiinol ITIfi 




I 



In the same manner as in Example 127-1, 5-(2- 
acetoxyethoxy) - 2 - tributyls tannylpyridine was obtained as a 
colorless solid (3.362 g) from a mixture (4.015 g) of 2- 
iodo-3 -hydroxypyridine and 4 - iodo - 3 - hydroxypyr idine , 2- 
bromoethyl acetate (4.551 g) and bis ( tr ibutyl tin) (13.6 ml). 
The resulting compound and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - 
bromoisoquinoline (452 mglwere treated in the same manner as 
in Example 300, to give the hydrochloride of the title compound 
as yellow crystals (recrystallized from ethanol/isopropyl 
ether) (189 mg , yield; 29%) . 
Hydrochloride : 
m.p. ; 110-115°C 

*H -NMR (4 00MHz , DMS0-d 6 ) ; <5 (ppm) 1.30(3H,t,J=*7.2Hz), 
3.20(lH,q,J = 7.2Hz) , 3 . 2 2 ( 1H , q , J-7 . 2Hz ) , 3 . 3 0 - 3 . 4 0 ( 2H , m) , 
3.48-3.60(4H,m), 3 . 8 0 - 3 . 9 0 ( 2H , m) , 4 . 17 ( 2 H , d , J= 1 3 . 2 Hz ) , 
4.30-4.40 (2H,m) , 7 . 7 5 ( 1H , dd , J- 8Hz , 7H z ) , 7 . 7 6 - 7 . 8 8 ( 1H , m) , 
7 . 84 (1H, dd, J=8H, 7Hz) , 8 . 07 ( 1H , d , J- 8Hz ) , 8 . 1 9 ( 1H , d , J= 8H z ) , 
8 . 16 - 8 . 30 (1H, m) , 8 . 4 4 - 8 . 6 0 ( 2H , m) . 
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ESI -Mass; 379 (MH*) . 

PvamplP. 1 2S gynt-hpc H g of 1 - M - P. t.hvl D 1 T7P ra 7 j in - 4 - Vl ) - V \2 - f 2 • 
hyHrnvyPthnyy^ pY ri rH n - 5 - vl 1 i SOQUi DOl ine 

9- f9-Rpn?yi nvypthoyy) - 5 - hromonvr i d i n P. 




In the same manner as in Example 126-1, 2.705 g of the title 
compound was obtained as a yellow oil from 2 - benzyloxyethanol 
(15.219 g) arid 2 , 5 - dibromopyridine (2.369 g) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 3 . 81 ( 2H , t , J = 4 . 8Hz ) , 
4.46(2H, t, J=4.8Hz) , 4.61(2H,s), 6 . 7 2 ( 1H , d , J= 8 . 8Hz ) , 7.27- 
7 . 3 6 (5H, m) , 7 . 64 ( 1H , dd , J= 8 . 8Hz, 2 .4Hz) , 8 . 16 (1H, d, J = 2 .4Hz) . 
(1 7^-2) 1 - M -F: t hy1pippra7in-4 - vl ) - 3 - f 2 - ( 2 - 
hyHrnxypfbnyy^ pyri Hin-S-yll i KOmii nol ine 




I 



According to Example 167-2, 2 - ( 2 - benzyloxye thoxy ) - 5 - 
bromopyridine (1.233 g) and 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 
bromoisoquinoline (480 mg) were treated, which were 
continuously treated in the same manner as in Example 167-3, 
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to give the hydrochloride of the title compound. The resulting 

hydrochloride was recrystallized f rom ethanol/isopropyl ether, 

to give the title compound as pale yellow crystals (186 mg, 
yield; 27%) . 
Hydrochloride : 
m.p. ; 137-142°C 

X H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 3.16- 

3 . 2 4 (2H,m) , 3 . 30 (1H, t,J=10.4Hz) , 3 . 3 3 (1H, t , J-l 0 . 4Hz ) , 

3.54 (2H, t, J-13.6Hz) , 3 . 5 8 ( 2H , d , J= 1 0 . 4Hz ) , 3 . 7 3 ( 2H , t , J= 5 . 2Hz ) , 

3.99(2H,d, J = 13.6Hz) , 4 .33 (2H, t f J=5.2Hz) , 6 . 9 6 ( 1H , d , J= 8 . 8Hz ) , 

7 . 5 8 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.73 ( 1H , ddd , J- 8Hz , 7Hz , 1 . 2Hz) , 

7.93 (1H, d, J=8Hz) , 8 . 04 (1H, s) , 8.09 (1H, d, J=8Hz) , 

8 . 4 6 (1H, dd, J=8 . 8Hz, 2 . 8Hz) , 8 . 9 6 ( 1H , d , J= 2 . 8Hz ) , 11 . 15 (1H, br- 

s) . 

ESI -Mass; 379 (MH* ) . 

FvamplP 126 fiyni-hpsi s of 1 - ( 1 > Rth y l piperazin-4 - v l ) - 3 - \2 - ( 2 - 
mpthnvypfhoyy) pyri din-S-yl 1 i snmn nol inft 
( 1 2 - 1 ) ( ?. - Mpfhnyypfhnyy) - S - b rnmopy r i ri i n e 



2 -Methoxyethanol (7.9 mg) was dissolved in N,N- 
dimethylf ormamide (50 ml) , followed the by addition of 60% 
sodium hydride (4 g) under ice-cooling, and the mixture was 

o 

stirred for 20 min. Thereafter, it was stirred at 90 C for 
further 30 min. To the reaction mixture was added dropwise 



Br. 




OMe 
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2 , 5 - dibromopyridine (2.369 g) /N, N- dimethylf ormamide (20 ml) 
solution, and the mixture was stirred overnight . The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a colorless oil (1.122 g, yield; 
48%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 3 .43 <3H, s) , 3.73(2H,t,J=4. 6Hz) , 
4.44 (2H, t, 4 . 6Hz ) , 6 . 7 2 ( 1H , dd , J= 8 . 8Hz , 0 . 8Hz) , 
7.64(lH,dd,J=8.8Hz,2.4Hz) , 8 . 17 ( 1H , dd , J= 2 . 4Hz , 0 . 8Hz) . 
( 1 S>fi - 2 ) 1 - M -Kthylpipprazin^-yl ) - 3- T2- (2- 
mPt-hnvypthnvy) pyr i rHn-S-yl ] i snqn i nol i np 

^ ^ OMe 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow crystals (371 mg , 
yield; 53%) from 2- ( 2 - me thoxye thoxy ) - 5 - bromopyridine (928 mg) 
and 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (480 mg) . 
Hydrochloride : 
m.p. ; 115-120°C 





N 



Et 
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*H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(3H,t,J=7.2Hz), 3.18- 

3.6-5 (2H-,m) , 3 .-7 0 ( 2H , t , J = 4 . 6Hz ) , -4 .-0-2 (2H d ., J =13-. 6Hz ) , _ 

4 . 4 5 (2H, t, J = 4 . 6Hz ) , 6 . 9 9 ( 1H , d , J= 8 . 4Hz) , 

7.61 (lH,dd, J= 8.4Hz ,7Hz) , 7 . 7 5 ( 1H , dd , J= 8 . 4Hz , 7Hz ) , 

7.9 6 (lH,d, J= 8.4Hz) , 8.07 (1H, s) , 8 . 1 2 ( 1H , d , J= 8 . 4 Hz ) , 

8 . 4 8 (1H, dd, J=8 . 4 Hz , 2 . 8Hz) , 8.99(lH,s,J=2.8Hz). 

ESI - Mass ; 393 (MH*) . 

^mpiP 127 Synthesi s of 1 - ( 1 - ethyl pi pera zin-4-yl)-3-[5-(2 

mPthnxypt-hoyy^ py 1 ^ rH n - 2 - yl 1 i soquinol inp 
(127-1) 5 -MPt-hnvyPthnvy - 2 - i but yl sl-annyl pyri HinP 



(n-Bu) 3 Su 



3 -Hydroxypyridine (20.077 g) was dissolved in methanol (350 
ml), sodium iodide (31.565 g) and sodium hydroxide (8.545 g) 
were added thereto, 5% sodium hypochlorite (314 mg) was added 
thereto under ice-cooling, and then the mixture was stirred for 
5 hr. 10% sodium thiosulfate solution (200 ml) was added to 
the reaction mixture, which was then neutralized with 5N 
hydrochloric acid and extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl ace ta te/hexane system) , 
to give a mixture of 2 - iodo - 3 - hydroxypyridine and 4-iodo-3- 
hydroxypyridine (7:3) as a a yellow solid (12.544 g) . The 
resulting mixture (2.97 g) was dissolved in N,N- 
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dimethylf ormamide (40 ml), followed by the addition of 2- 
bromoethyl methyl ether (3.822 g) and potassium carbonate 

(3.704 g) , and the mixture was stirred at 80°C overnight. The 
resulting insoluble matters were filtered off. The resulting 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 

(over MgSOj and evaporated. The resulting residue and 
bis ( tributyl tin) (5 ml) were treated in the same manner as in 
Example 161-2, to give 1.142 g of the title compound as a 
colorless oil. 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 0.87(9H,t,J=7.4Hz), 1.11- 

1 . 16 (6H, m) , 1.29-1.37(6H,m), 1 . 5 0 - 1 . 6 1 ( 6H , m) , 3 . 43 (3H, s) , 

3.74(2H,t,J=5Hz), 4.06(2H,t, J=5Hz) , 

6 . 97 (1H, dd, J=8 . 4Hz , 1 . 2Hz) , 7 . 0 8 ( 1H , dd , J= 8 . 4Hz , 4 . 8Hz ) , 
8 . 37 (1H, dd, J=4 . 8Hz , 1 . 2Hz) . 

(1 27 - 2) 1 - M -K1-hy1pippra7.in-4 - y 1 ) - 1 - f S - ( 2 - 
mpthnxypfhnxy) pyri c\ i n - 2 - yl 1 i snqn innl inp 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
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(recrystallized form ethanol/isopropyl ether) (225 mg, yield; 
- 36%) from 5 - ( 2 -me thoxyethoxy ) - 2- tributyls tannylpyridine 

(1.142 g) and 1- ( 1 - e thylpiperazin - 4 - yl ) - 3 - bromoisoquinoline 

(448 mg) . 
Hydrochloride : 
m.p.; 116-119°C 

*H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; <5 (ppm) 1.31(3H,t,J=7.2Hz), 3.15- 
3.25(2H,m), 3 . 3 0 - 3 . 4 0 ( 2H , m) , 3 . 37 (3H, s) , 3 . 54 - 3 . 6 2 ( 4H , m) , 
3 . 80 - 3 . 85 (2H,m) , 4 . 20 (2H, d, J=14Hz) , 4 . 4 5 - 4 . 5 2 ( 2H , m) , 
7 . 7 7 (lH, dd,J=8Hz, 7Hz) , 7 . 8 6 (1H, dd , J= 8Hz , 7Hz ) , 7.88- 

7 . 9 6 (1H, m) , 8.03 (1H, d, J=8Hz) , 8.20 (1H, d, J=8Hz) , 8.24- 

8 . 36 (lH,m) , 8.50-8.60(2H,m). 
ESI-Mass; 393 (MH*) . 

Rxampl 1 7 ft .qynfhpsi s of 1 - (2 - propyl rarhnnyl ami nnpyri c\ i n - S - 
yl) -1 - (4 -pthylpipprazin-l-yl ) i sogii inol inp hydrnr hl nri(ip 



H 




In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (338 mg, yield; 40%) 
from 5 -bromo - 2 -propylcarbonylaminopyridine (3.11 g) and 3- 
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bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (514 mg) . The 

_= _ -resulting free compounds was. converted, into .a hydrochloride in 

a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 168-171°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0.94(t,J=7.2Hz,3H), 

1 . 3 5 ( t, J=7 . 2Hz, 3H), 1 . 66 (q, J = 7 . 2Hz , 2H) , 2 .47 (t, J=7 . 2Hz, 2H) , 

3.18-3.26(m,2H), 3.30-3.40 (m, 2H) , 3.54-3.63(m,4H), 

O 4 . 02 (d, J=14 . 0Hz, 2H) , 7 . 6 4 { t , J= 8 . 0Hz , 1H ) , 7 . 7 8 ( t , J= 8 . 0Hz , 1H ) , 

® 7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 13 , (d, J=8 . 8Hz, 1H) , 8 . 16 (s, 1H) , 

[JJ 8 . 16 (d, J=8 . 0Hz , 1H) , 8.69(dd,J=8.8,2.4Hz,lH), 

^ 9 . 14 (d, J=2 . 4Hz , 1H) . 

^ MS (FAB) m/z 404 (M+H)*. 

^ Free compound : 

'H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 04 ( t , J = 7 . 2Hz , 3H) , 

M 1 1.17(t,J=7.2Hz,3H), 1.76-1. 85 (m,2H), 2.42(t,J=7.2Hz,2H), 

2.60(q,J=7.2Hz,2H), 2.76(br,4H), 3.56(br,4H), 

7.48 (ddd, J- 8. 4, 8.0,1. 2 Hz, 1H), 7.61 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 
7 . 6 5 (s , 1H) , 7 . 79 (d, J=8 . 4Hz , 1H) , 8 . 07 ( d , J= 8 . 4 Hz , 1H ) , 
8.31(d,J=8.8Hz,lH), 8.44(dd,J=8.8,2.4Hz,lH), 9 . 06 (br , 1H) . 
Exampl f=> 129 Rynthpsi s of V [ f 2 - met.hyT sulf onyl pyri din) - S - 
yl 1 - i - f4-Pt-hy1pippra?-in- 1 - yl ) i sngn i rtol t ne> hydrnrhl or i dp 
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In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound (609 mg, yield; 82%) 
from 5 -bromo- 2 -methylsulf onylpyridine (1.72 g) and 3-bromo- 
1 - (4 - ethylpiperazin- 1 - yl) isoquinoline (582 mg) . The free 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m. p . ; 24 8 - 2 5 0°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 3.20- 
3.26(m,2H), 3 . 35 ( s, 3H) , 3.30-3.40(m,2H), 3.56-3.63(m,4H), 
4 . 00 (d, J = 14 . 0Hz, 2H) , 7 . 7 1 ( t , J= 8 . 0Hz , 1H ) , 7 . 8 2 ( t , J= 8 . 0Hz , 1H ) , 
8.05(d,J=8.0Hz,lH), 8 . 17 (d, J=8 . 0Hz , 1H) , 8.18(d,J=8.0Hz,lH), 
8 . 37 (s, 1H) , 8 . 86 (dd, J=8 . 0 , 2 . 4Hz, 1H) , 9 . 57 (d, J=2 . 4Hz, 1H) . 
MS ( FAB ) m/z 397(M+H) + . 
Free compound: 

*H -NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 
2.56(q,J=7.2Hz,2H), 2.76(t,J=4.8Hz,4H), 3.28(s,3H), 
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3 . 61 (t, J = 4 . 8Hz , 4H) , 7 . 56 ( t, J=8 . OHz , 1H) , 7 . 67 ( t, J=8 . OHz, 1H) , 
- - -7 . 7-9(s, 1H) , 7 . 85 (d, J=8 . OHz, 1H) 8 . 1 1 ( d ,J_= 8 . OHz , 1H ) , 
8 . 17 (d, J=8 . OHz, 1H) , 8 . 67 ( dd , J= 8 . 0 , 2 . OHz, 1H) , 
9 .48 (d, J = 2 . OHz, 1H) . 

F.vampl g 1^0 Rynfhpsi s of 3 - f (2 - fif.hylsnl f onylpyr i d i n ) - S - yl 1 - 
1 - fA-pMiy1pippra7in-1 - yl ) i snqn inn linp hydrnrhl nri^P 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (710 
mg, yield; 96%) from 5 -bromo- 2 - ethylsulf onylpyridine (1.77 g) 
and 3 -bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) isoquinol ine (57 9 mg) . 
The free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 155 - 159°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 8 (ppm) 1.18(t,J = 7.2Hz,3H) , 
1.35(t,J=7.2Hz,3H), 3.19-3.26(m,-2H) f 3.32-3.40(m,2H), 
3.50(q,J=7.2Hz,2H), 3.59-3.66(m,4H), 4.07(d,J=13.2Hz,2H), 
7 . 71 ( t, J=8 . OHz , 1H) , 7.83(t,J=8.0Hz,lH), 8 . 04 (d, J=8 . OHz , 1H) , 
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8 . 17 (d, J = 8 . OHz, 1H) , 8 . 19 (d, J-8 . 4Hz, 1H) , 8 . 3 8 (s, 1H) , 
- - 8 .-8-7 ( dd-, J=8 .4,2. OHz , 1H) , 9 . 58 ( d , J = 2 . 0 Hz ., 1 H ) . . 
MS ( FAB) m/z 411 (M+H)*. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 (t, J=7 .2Hz, 3H) , 

1 . 34 (t, J = 7 . 6Hz, 3H) , 2 . 5 6 ( q , J=7 . 2Hz , 2H) , 2.76(t,J=4. 8Hz , 4H) , 

3.4 5 (q, J=7.6Hz,2H) , 3 . 6 1 { t , J=4 . 8Hz , 4H) , 

7.56 (ddd, J=8 .4,8.0,1.2Hz,2H), 7.66 (ddd, J-8.4,8.0,1.2Hz,lH) , 
7 . 7 9 (s, 1H) , 7 . 85 (d, J=8 . OHz , 1H) , 8 . 1 1 ( d , J= 8 . 4Hz , 1H ) , 
8.17 (d, J=8 . 4Hz, 1H) , 8.67 (dd, J=8.4, 2.0Hz, 1H) , 
9 .49 (d, J=2 . OHz, 1H) . 

Flvampl g 1^1 .qynthPRi <=; of 1 - M - Pthyl pipftra7.in-4-yl) - 3 - (2- 
hmtyl pyri d i n - 5 -yl ) i .soqn i nol inp 



1- (1 - Ethylpiperazin - 4 -yl) -3- [2- ( 1 - bu tyn - 1 - yl ) pyridin - 5 - 
yl] isoquinoline (148 mg) was dissolved in ethanol (20 ml), 
followed by the addition of platinum oxide (15 mg) , and the 
mixture was stirred in hydrogen atmosphere at room temperature 
overnight. After the platinum oxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 





N 



Et 
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was purified by (NH) silica gel column chromatography (ethyl 
_ .ac.e.tate/hexane system) . Continuously, _the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as a pale brown amorphous (98 
mg, yield; 50%) . 
Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 0.90(3H,t,J=7.2Hz), 

1 . 24 (3H, t f J-7 . 2Hz) , 1 . 2 7 - 1 . 3 8 ( 2H , m) , 1 . 64 - 1 . 7 2 ( 2H , m) , 

2 . 7 8 (2H, t, J = 7 . 6Hz ) , 3.12(2H,q,J = 7. 2Hz) , 3.32-3.42 (4H, brs) , 

7.3 6 (lH ( d,J=8Hz) # 7 . 6 1 ( 1H , ddd , J= 8Hz , 7 Hz , 1 . 2Hz ) , 

7.74 (1H, ddd, J=8Hz , 7 Hz, 1. 2Hz), 7.96(1H, d, J=8Hz) , 8 . 10 (1H, s) , 

8 . 11 (1H, d , J~ 8Hz ) , 8 . 40 (1H, dd, J=8Hz, 2 . 4Hz) , 

9 . 25 (1H, d, J = 2 . 4Hz) . 

ESI -Mass ; 375 (MH*) . 

Rxampl <=> 1 12 fiynthpsis of 1 - f 1 - pfhylpi P^t^ ^in-4-y1>-^-fS-f^- 
f 1 nnrnprnpyl ) pyri ri i n - 2 - yl ) i snqn innl inp 



Diethylaminosul f ur trifluori-de (237 ml) was dissolved in 
methylene chloride (2 ml), followed by the addition of 1- 
( 1 - ethylpiperazin- 4 -yl) -3- [5- ( 3 - hydroxypropyl ) pyr idin - 2 - 
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yl] isoquinoline (160 mg) /methylene chloride (2ml) solution in 
•nitrogen - atmosphere at -70 °C . Af ter the cooling bath was 
removed, subsequently, the resulting mixture was stirred for 
2 hr . The reaction solution was diluted with methylene chloride , 
washed subsequently with an aqueous solution of saturated 
sodium bicarbonate and brine, dried (over MgSOj and evaporated . 
The resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the 
oxalate of the title compound as a yellow amorphous (60 mg, 
yield; 31%) . 
Oxalate: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.26(3H,t,J = 7.2Hz), 1.94- 
2 . 10 (2H,m) , 2 . 76 (2H, t, J = 7 . 6Hz) , 3 . 17 { 2H , q , J = 7 . 2Hz) , 3.35- 
3.48(4H,m), 3.60-3.80(4H,m), 4 . 43 (1H, t, J-6Hz) , 
4.55<lH,t,J-6Hz), 7.62(1H, ddd, J=8Hz , 7 Hz, 1 . 2Hz) , 
7 . 73 (1H, ddd, J-8Hz, 7Hz,1.2Hz), 7 . 82 ( 1H , dd , J= 8Hz , 2 . 4Hz ) , 
8 . 07 (1H, d, J=8Hz) , 8 . 13 (1H, d, J = 8Hz) , 8.34(lH,d,J = 8Hz), 
8 . 45 <1H, s) , 8.55(lH,d,J=2.4Hz). 
ESI -Mass ; 379 ( MH* ) . 

Kvampl p 11^ Syn fhPRis of 1.(1 - Pthyl p i ppra 71 n - 4 -yl ) - V f2- (3- 
f 1 unrnprnpyl ) pyri din-S-y l 1 i snqni nnl inp 



284 



98046PCT 




I 



Diethylaminosulf ur trifluoride (53 ml) and pyridine 
hydrogen fluoride (320 ml) were dissolved in methylene chloride 

(3 ml), followed by the addition of 1 - ( 1 - ethylpiperazin- 4 - 
yl) -3- [5- (3 - hydroxypropyl ) pyridin- 2 -yl] isoquinoline (152 
mg) /methylene chloride (2 ml) solution in nitrogen atmosphere 
at -70 °C . After the cooling bath was removed, subsequently, 
the resulting mixture was stirred for 2 hr. The reaction 
solution was diluted with methylene chloride, washed 
sequentially with an aqueous solution of sodium bicarbonate and 
brine, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 

(ethyl ace tate/hexane system), to give the title compound as 
a yellow oil (6 mg, yield; 5%) . 
Free compound: 

l H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 18 (3H, t , J = 7 . 2Hz) , 2.15- 
2.28(2H,m), 2.56(2H,q,J=7.2Hz), 2.76(4H,t,J=4.4Hz), 
2.99<2H,t,J=7.6Hz), 3.60(4H,t,J=6.4Hz), 4.48(lH,t,J=6.4Hz), 
4 . 60 (1H, t, J=6 . 4Hz) , 7 . 2 8 ( 1H , d , J = 8Hz ) , 7 . 4 9 ( 1H , dd , J= 8H z , 7 H z ) , 
7.61(lH,dd,J=8Hz,7Hz), 7.68(lH,s), 7 . 81 (1H, d, J=8Hz) , 
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8 . 0 9 (1H, d, J=8Hz) , 8 . 3 5 (1H, dd , J=8Hz, 2 . 4Hz) , 

9 . 30 (1H, d", J=2 . 4Hz) . - - ~ - - - - 

ESI-Mass; 379 (MH*) . 

KvampIP 134 .qynhhpsi s of 1 - M - Pfhyl pi pprazi n - 4 - vl ) - 3 - T 5 - (3 - 
hyriroxyprnpyl ) pyri rii n - 2 -yl 1 i soqni nol i ne 
(134-1) 3 - (^-Rpn?y1 nyypropyl ) pyri c\ i np 




In the same manner as in Example 167-1, the title compound 
was obtained as a brown oil (34.28 g, yield; 83%) from 3- 
pyridinepropanol (24.882 g) and benzyl bromide (26 ml). 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 9 0 - 1 . 97 ( 2H , m) , 
2.73(2H,t,J=7.8Hz), 3.48(2H,t,J=6.4Hz), 4 . 50 (2H, s) , 
7 . 18 (1H, dd, J-8Hz , 4 . 8Hz) , 7 . 2 7 - 7 . 3 7 ( 5H , m) , 

7 . 4 8 (1H, ddd, J=8Hz, 2 . 4Hz, 1 . 6Hz) , 8 . 4 3 ( 1H , dd , J = 4 . 8Hz , 1 . 6Hz) , 
8 . 45 (1H, d, J = 2 . 4Hz) . 

(134-2) 3- f^-Rftn7.ylnyypropyl) pyridine N - ox i dp 




o 



3 -( 3 - Benzyloxypropyl ) pyridine (34.28 g) was dissolved in 
acetic acid (260 ml) , followed by the addition of a 30 % aqueous 
solution of hydrogen peroxide (52 ml), and the mixture was 
stirred at 50°C overnight. After cooling as it was, water (52 
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ml) was added to the reaction solution, which was then 
evaporated . The resulting residue was dissolved in chloroform, 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound as a yellow oil (30.23 g, yield; 88%). 

*H - NMR {400MHz , CDC1 3 ) ; 6 (ppm) 1 . 87 - 1 . 95 ( 2H , m) , 
2.70(2H,t,J=7. 8Hz) , 3.47(2H,t,J=6Hz), 4.50(2H,s), 
7.08 (1H, d, J=8Hz) , 7 . 16 ( 1H , dd , J= 8Hz , 6 . 4Hz ) , 7.28-7.39(5H,m), 
8.05-8. 10 (2H,m) . 

(114-3) 1 - (1 -Rt-.hy1pippra7iTi-4 -y"H-f5-M- 
hpnzyloxypropyl )pyrTdin-2-y"l] i snqninnl i tip 




I 



3 -( 3 - Benzyloxypropyl ) pyridine N-oxide (4.546 g) was 
dissolved in methylene chloride, phosphorus oxybromide (11.47 
g) was added thereto under ice-cooling, and the mixture was 
stirred for 2 hr . Then , i t was further stirred at room 
temperature for 2 hr . The reaction mixture was poured into warm 
water, and then it was neutralized by adding sodium bicarbonate 
thereto. The mixture was extracted with ethyl acetate. The 
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resulting organic layer was washed with water, dried (over 
- MgSOj and -evaporated . The resulting, residue was. purified by 
silica gel column chromatography (ethyl ace ta te/hexane system) , 
to give a mixture of 2-bromo-5- ( 3 -benzyloxypropyl ) pyridine and 
2 -bromo- 3 - (3 - benzyloxypropyl ) pyridine (1:1) as a brown oil 
(2.203 g) . The resulting mixture (1.111 g) and 1-(1- 
ethylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (662 mg) were 
treated in the same manner as in Example 167 - 2 , to give the title 
compound as a yellow oil (326 mg, yield; 33%). 
X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(3H,t,J = 7.2Hz), 1.94- 
2 . 02 (2H, m) , 2 . 56 (2H, q, J = 7 . 2Hz) , 2 . 77 (4H, t , J = 4Hz) , 
2.80<2H,t,J=7.2Hz), 2.80(2H,t,J=7.2Hz), 3.52(2H,t,J=6Hz), 
3 . 5 9 (4H, t, J=4Hz) , 4.52(2H,s), 7 . 2 7 - 7 . 3 7 ( 5H , m) , 

7 . 4 9 (1H, ddd, J=8Hz, 7Hz , 1.2Hz), 7 . 60 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 6 2 (1H, dd, J=8 . 4Hz , 2 . 4Hz) , 7 . 8 8 ( 1H , d , J= 8Hz ) , 

8 . 10 (1H, d, J=8Hz) , 8 . 3 6 (1H, s) , 8 . 4 3 ( 1H , dd , J= 8 . 4Hz) , 

8 . 52 (1H, d, J = 2 . 4Hz). . 

(1^4 - A) 1 - ( 1 - Fthy1pippra7in-4-y1 ) - ^ - f S - f 3 - 
hydrnxyprnpyl ) pyri rHn-2-yt]i snqn innl i ne 
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In the same manner as in Example 167-3, the oxalate of the 



- title compound was obtained as a- yellow amorphous (150 mg,_ 
yield; 43%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - [ 5 - ( 3 - 
benzyloxypropyl) pyridin- 2 -yl] isoquinoline (326 mg) . 
Oxalate : 

l H - NMR (40 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.24(3H,t,J-7.2Hz), 1.72- 
1.80(2H,m), 2.69(2H,t,J=7.8Hz), 3 . 11 (2H f q f J = 7 . 2Hz) , 3.30- 
3.40(4H,m), 3 . 4 4 ( 2H , t , J= 6 . 2Hz ) , 7 . 6 2 ( 1H , ddd , J= 8Hz , 7 Hz , 1 . 2Hz ) 
7.73 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7 . 7 8 ( 1H , dd , J- 8 . 4 Hz , 2 . 4Hz) , 
8.0 6 (lH,d, J = 8Hz) , 8.12 ( 1H , d , J = 8 . 4Hz ) , 8.3 3 (lH,d, J = 8Hz) , 
8 .43 (1H, s) , 8 . 53 (1H, d, J=2 . 4Hz) . 
ESI-Mass; 377 (MH + ) . 

Rvampi <=> 1 ^5 Synf.hesi s of 1 - ( 1 - e thy lpipera z i n-4-yl) - 3- [2 - ( 3 - 
byH rnvyprnpyl ) pyr idi n - S - yl ] i aoqii innlinp 
(nS-1) S.Rrnmn- 7 - f 1 - ( t - 

hiifylHimPl-hylsilyl oxy) propyl 1 Dvri dine 



From 5 - bromo - 2 - pyr idinepropanol (4.266 g) synthesized 
according to J. O. C., 53., 386, 1988, the title compound was 
obtained as a colorless oil in the same manner as in Example 
163-1 (6.297 g, yield; 97%). 

X H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0.04(6H,s), 0.90(9H,s), 1.89- 
1 . 97 (2H f m) , 2.82(2H,t,J=7.8Hz), 3.65(2H,t,J=6.2Hz), 
7 . 07 (1H, dd, J=8Hz , 2.4Hz), 8.57(lH,d,J=2.4Hz). 



Br. 




\ 



Me 
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M 15-2) 1 - M -Ffhy1pippra7in.4-y1 ) - 1 - f 2 - (3 - 
hyfirnxyprnpyl ) pyri din-S-yl ] i soqn i nol infi . 




I 



In the same manner as in Example 167-2, the free compound 
of the title compound was obtained as a yellow solid (1.288 g, 
yield; 94%) from 5 - bromo - 2 - [ 3 - ( t - 

butyl ) dime thylsilyloxypropyl ] pyridine (2.973 g) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 - bromoi soquinol ine (1.158 g) . A part 
(150 mg) of the resulting free compound was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a pale yellow amorphous (80 mg, yield; 43%) . 
Oxalate : 

1 H - NMR (4 00MHz , DMSO- d 6 ) ; <5 (ppm) 1.25(3H,t,J = 7.2Hz), 1.80- 
1 . 84 (2H,m) , 2.81(2H,t,J=7.6Hz), 3.15(2H,q,J = 7.2Hz), 3.34- 
3.46(4H,m), 3.45(2H,t,J=6.4Hz), 3.60-3.80(4H,m), 

7 . 61 (1H, ddd, J = 8Hz,7Hz, 1.2Hz), 7.74 ( 1H, ddd , J=8Hz,7Hz,1.2Hz) , 
7.96(lH,d,J=8Hz), 8 . 11 (1H, s) , 8.11(lH,d,J=8Hz), 

8 . 40 (1H, dd, J=8Hz , 2 . 4Hz ) , 9.26(lH,d,J=2.4Hz) . 
ESI -Mass ; 377 (MH*) . 

F.yampl p 1 ^fi SynfhP Ri s of 1 - fl - p f hylpi ppra?in • 4 - yl ) - f2 - (3- 
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hyHrnx yhntyl ) pyri din-S-yl 1 i snqni nol inp 



(1 Ifi- 1 V S - R-romo - 2 - ( ^ - byHrnyy - 1 -hutynyl ) pyri dinp _ 




OH 



Me 

In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (15.895 g, yield; 88%) from 



'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 57 ( 3H , d , J= 6 . 8Hz) , 4 . 7 7 (1H, m) , 
7 . 31 (1H, d, J=7 . 8Hz) , 7 . 7 9 (1H, dd, J=7 . 8Hz ,2.4Hz) , 
8 . 63 (1H, d, J=2 . 4Hz) . 

(1^6-21 S - Rrnmn - 2 - (3 -hyfirnxyhntyl ) pyri di np 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.783 g, yield; 60%) from 5- 
bromo- 2 - (3 - hydroxy -1 -butyryl) pyridine (4.521 g) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1.23(3H,d,J=6Hz), 1.78- 
1 . 93 (2H, m) , 2.91(2H,t,J-7.8Hz), 3.23(lH,br-s), 3.78- 
3 . 88 ( 1H, m) , 7.09(lH,d,J=8.4Hz), 7.73(lH,dd,J=8.4Hz,2.4Hz), 
8 . 55 (1H, d, J = 2 . 4Hz) . 
(136-3) 5-Rromo-2- f3- (t.- 

bu tyl d i mpthy 1 r i 1 yl oxy ) butyl 1 pyri d i np 



2 , 5 - dibromopyridine (18.951 g) and 3-butyn-2-ol (6.3 ml). 




OH 



Me 
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In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.75 g, yield; 95%) from 
5 -bromo- 2 - ( 3 - hydroxybu tyl ) pyridine (2.647 g) . 
'H-NMR (400MHz, CDC1 3 ) ;. <5 (ppm) 0 . 04 (6H, s) , 0.88(9H,s), 
1.16(3H,d,J=6Hz), 1.77-1.83 (2H,m), 2 . 6 7 - 2 . 8 7 ( 2H , m) , 3.56- 
3 . 5 8 (lH,m) , 7.04(lH,d,J=8.4Hz), 7 . 6 9 ( 1H , J= 8 . 4 Hz , 2 . 4Hz ) , 
8 . 55 (1H, d, J=2 .4Hz) . 

(nfi-4) 1 - M -Et-hy1pipp ra7in-4-y1 1 - 1 - f 2 - ( 1 - 
hydT-oxyhnt-yl ) pyri din-S- yl 1 i fiogiH nr>1 i tip> 




In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (420 mg, 
yield; 56%) from 5 - bromo - 2 - [ 3 - ( t - 

butyl ) dime thylsilyloxybu tyl] pyridine (2.066 g) and 1-(1- 
ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (491 mg) . 
Oxalate : 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.09(3H,d,J=6Hz), 
_ - 1 . 24 (3H., .t,_J_=7 . 2Hz ) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , Jl . 74 - 2 . 9 Q { 2H , m) , 
3 . 13 (2H, q, J- 7 . 2Hz) , 3.37(4H,br-s), 3 . 6 0 - 3 . 7 6 ( 6H , m) , 
7 . 3 7 (2H, d, J=8 . 4Hz) , 7.61 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 7 4 (1H, ddd, J = 8Hz, 7 Hz, 1 . 2Hz) , 7 . 9 6 (1H, d, J=8Hz) , 8 . 10 (1H, s) , 
8 . 11 (1H, d, J=8Hz) , 8.39(lH,dd / J=8.4Hz,2.4Hz), 
9 . 25 (1H, d, J=2 . 4Hz) . 
ESI-Mass; 391 (MH* ) . 

Kvampl p 1 ^7 ^ynthpsi r of 1 - M - p Miyl pippra7.in-4-yn - ^ - \ 2 - (4 - 
hyHrnvyhnfyl ^PY 7 " 1 rH n - S - yl 1 i soqu innl infi 
(1^7-1) S -Rrnmn- 2 - (A - hydroxy - 1 -hutvnvl ) Pvri dine 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (6.6 g, yield; 48%) from 2,5- 
dibromopyridine (14.213 g) and 3-butyn-l-ol (4.5 ml). 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 2.72(2H,t,J=6. 4Hz) , 
3.85(lH,t,J=6.4Hz), 3.86(lH,t,J=6.4Hz), 7.29(lH,d,J=8.4Hz), 
7.77(lH,dd,J=8.4Hz,2.4Hz) , 8 . 6 0 ( 1H , d , J= 2 . 4 Hz ) . 
(13 7-2) 5 - Rrnmn - 2 - ( 4 - hydroxyhu ryl ) pyri fiinp 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (3.397 g, yield;- 74%) from 5- 
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# 



bromo-2- (4 -hydroxy- 1 -butynyl ) pyridine (4.522 g) . 
*H - NMR (4 0 0 MHz , CDC1 3 ) ; 5 (ppm) 1 . 61-1 . 67 (2H,m) 1 . 77-1 . 85 (3H,m) , 
2 . 8 0 (2H, t, J = 7 . 6Hz) , 3 . 6 8 (2H, m) , 7 . 07 ( 1H , d , J= 8Hz ) , 
7 .72 (lH,dd, J=8Hz, 2.4Hz) , 8.57 ( 1H , d , J= 2 . 4Hz ) . 
(1 ^7 - ^) ^-Rrnmn-^ - f4 - ( t - 
1-mt-yl rii mPthyl Rilyl nxv) hut.vl 1 nvri dine 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2.484 g, yield; 87%) from 
5 -bromo- 2 - (4 - hydroxybu tyl ) pyridine (1.905 g) . 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0.04(6H,s), 0.88(9H,s), 1.52- 
1 . 60 (2H, m) , 1 . 72 - 1 . 79 (2H, m) , 2.76(2H,t,J=7.6Hz), 
3.63(2H,t,J=6.6Hz), 7 . 06 (1H, d, J=8Hz) , 
7 . 7 0 (1H, dd, J=8Hz, 2 . 4Hz) , 8.57(lH,d,J=2.4Hz). 
( 1 ^7 - 4 ) fiynfhpsi a nf 1 ■ fl - Pfhyl pi ppra7.i n ■ A - yl ) - f^ - f4> 
hyriroxyhm t-yl ) pyri d i n - 5 - y l 1 i snqn i nol inp 



In the same manner as in Example 167-2, the oxalate of the 





Et 
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title compound was obtained as a yellow amorphous (420 mg. 



butyl) dimethylsilyloxybutyl] pyridine (2.484 g) and 1-(1- 
ethylpiperazin-4 -yl) - 3 - bromoisoquinoline (435 mg) . 
Oxalate : 

1 H-NMR(4 00MHz, DMSO-dJ ; <5 (ppm) 1.25(3H,t,J=7. 2Hz) , 1.42- 
1.49(2H,m), 1 - 68 - 1 . 76 (2H, m) , 2 . 7 8 ( 2H , t , J = 7 . 6Hz ) , 
3 . 15 (2H, q, J-7 . 2Hz) , 3.36-3.44(4H,br-s), 3 . 4 1 ( 2H , t , J- 6 . 2Hz) , 
7 .36 (lH,d, J=8Hz) , 7 . 6 1 ( 1H , dd , J= 8Hz , 7Hz ) , 

7 .74 (IH, dd, J=8Hz ,7Hz), 7.96 (1H, d, J=8Hz) , 8.11 (IH, d, J=8Hz) , 
8 .40 (lH,dd, J=8Hz, 2 .4Hz) , 9.2 6 ( 1H , d , J= 2 . 4Hz ) . 
ESI-Mass; 391 (MH* ) . 

FvampIP* l^fl .^yn1-hpp i g of 1 - M - Pthylpipfira2in - 4 - y 1 ) - 3 - f 2 - ( 3 - 
hyHrnyy- l-nif>1-hy1hmt-y1 ) pyri d i n - R - yl 1 i sogn innl inp ova lafp 
( 1 ^fl - 1 ) S -Rrnmn- 7 - fl-mpfhyl - ^ - hydroxy - 1 -hmt-ynyl ) pyri riinp 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish brown solid (17.91 g, yield; 94%) 
from 2 , 5 - dibromopyr idine (18.951 g) and 2 -methyl - 3 - bu tyn - 2 - 
ol (6.3 ml) . 

1 H-NMR( 4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 64 (6H, s) , 2.16(lH,br-s), 
7.31(lH,d,J=8.4Hz), 7.78(lH,dd,J=8.4Hz,2.4Hz), 
8 . 63 (IH, d, J = 2 . 4Hz) . 



yield; 64%) from 5 -bromo - 2 - [4 - ( t - 
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s -Rromo- 7 - (VmPthyl hutanp- 3 - h vd rox vhu t vl ) pyridine 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (1.366 g, yield; 28%) from 5- 
bromo- 2 - (3 -methyl - 3 - hydroxy - 1 -butynyl) pyridine (4.802 g) . 
'H-NMR (4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1 . 29 (6H, s) , 1 . 73 (1H, s) , 
1.90 (2H, t, J = 7 . 8Hz) , 7 . 0 9 ( 1H , d , J= 8 . 4Hz) , 
7.71(lH,dd, J= 8.4Hz, 2. 4 Hz) , 8.5 5 ( 1H , d , J = 2 . 4Hz ) . 
M 3fi - 3 ) S - Rrnmn - 7 - H- ( f -hut yl Himpfhyl si 1 yl nxy) - 3 - 
methyl butyl 1 pyr i dine 



5 -Bromo- 2 - (3 -me thylbu tane - 3 - hydroxybutyl ) pyridine 
(1.359 g) was dissolved in methylene chloride (20 ml) , followed 
by the sequential addition of 2,6-lutidine (2.5 ml) and t- 
butyldimethylsilyltrif luorome thanesul f onic acid (1.7 ml) in 
nitrogen atmosphere under ice-cooling, and the mixture was 
stirred overnight. The reaction mixture was washed with water, 
dried (over MgSOj and evaporated. The resulting residue was 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless oil (1.724 g, yield; 86%). 




Me 
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X H-NMR( 4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 10 (6H, s) , 0.88(9H f s), 
1 . 27 (6H, s) , 1.78-1.83(2H,m), 2.82-2.87(2H,m), 
7 . 06 (1H, d, J=8 . 4Hz) , 7.69(lH,dd,J=8.4Hz,2.4Hz), 
8 . 56 (1H, d, J = 2 . 4Hz) . 

(1 1 - M -Kfhyl pi pftrazin- 4 -yl ) - 3 - \2 - (3 -hydroxy- 3 - 
mPfhyl hnfyl ) pyri rH n - S - yl ] i snqu i nol i n<=> oxalate 




I 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (132 mg, 
yield; 30%) from 5 -bromo - 2 - f 3 - ( t - bu tyl ) dime thyl silyloxy - 3 - 
methylbutyl] pyridine (1.724 g) and 1 - ( 1 - e thylpiperaz in - 4 - 
yl) - 3 :bromoisoquinoline (324 mg) . 
Oxalate: 

L H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 15 (6H f s) , 1.25(3H,t,J-7.2Hz), 
1.74-1.79(2H,m), 2.80-2.85(2H,m), 3 . 1 3 ( 2H , q , J=7 . 2Hz ) , 3.32- 
3.42(4H,br-s), 3.58-3.78(4H,br-s), 7.37 (1H, d, J-8Hz) , 
7.61(lH,dd,J=8Hz,7Hz), 7.74(lH,dd,J=8Hz,7Hz), 
7.96(lH,d,J=8Hz), 8 . 10 (1H, s) , 8 . 1 1 ( 1H , d , J= 8H z ) , 
8 . 4 0 (1H, dd, J=8Hz , 2 . 4 Hz) , 9 . 2 5 ( 1H , d , J = 2 . 4H z ) . 
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ESI - Mass ; 405 (MH*) . 

Fv^mpi 1^9 Synthesi s of 1 - ( 1 - ethyl pi perazi n - 4 -yl ) - 3 - [2 - (3 - 

mpfhovyprnpyl ) pyri c\ i n - S - yl ] i sngn innl i tip o va lafp 
(119-1 ) 5 - Rromn - 7 - ( ^ - tup f hoxypropyny 1 ) pyri dinp 



2 , 5 - Dibromopyr idine (16.582 g) was dissolved in 
triethylamine (200 ml), followed by the addition of methyl 
propargyl ether (5.9 ml), copper iodide (267 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (46 mg) . The 
resulting mixture was stirred in nitrogen atmosphere at room 
temperature for 1 hr. Subsequently, it was stirred at room 
temperature for further 3 hr . After the resulting insoluble 
matters were filtered off, the resulting solution was 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/hexane system) , to give 
the title compound as a brown solid (12.411 g, yield; 79%). 
X H - NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3.47(3H,d,J=0.8Hz) , 4.34 (2H,s) , 
7.34(lH,d,J=8Hz), 7.79(1H, ddd, J=8Hz , 2 . 4 Hz , 0 . 8Hz) , 
8 . 64 (1H, d, J = 2 . 4Hz) . 

(13 9-2) 5 -Rromn- 2 - (3 - me thoxypropyl ) pyridine 





OMe 



5-Bromo-2- ( 3 - me thoxypropyny 1 ) pyridine (5.652 g) was 
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dissolved in ethanol (150 ml) , followed by the addition of 
triethylamine (2.5 ml) and platinum oxide (230 mg) , and the 
resulting mixture was stirred in hydrogen atmosphere at room 
temperature for 5 hr. After the platinum oxide was filtered 
off, the resulting mixture was evaporated and partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a yellow oil (3.991 g, yield; 68%). 
X H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1.95-2.03{2H,m), 
2.82(2H,t,J=7.6Hz), 3.34(3H,s), 3.41(2H,t,J=6.4Hz), 
7.07(lH,d,J=8Hz), 7.71 ( 1H , dd , J= 8Hz , 2.4Hz) , 
8 .58 (1H, d, J = 2 . 4Hz) . 

(1 39- 3) Synthes.i s of 1 - ( 1 - ethyl pi perazi n - 4 - yl ) - 3 - \2 - (3 - 
mpthoxyprnpyl ) pyr idin-S-yl] i soqn inoline oxalate 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (982 mg, 
yield; 74%) from 5 - bromo - 2 - ( 3 - methoxypropyl ) pyridine (2.301 
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g) and 1- ( 1 - e thylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (865 
mg) . 

Oxalate : 

*H - NMR (40 0MHz , DMSO - d 6 ) ; 6 (ppm) 1.24(3H,t,J=7.2Hz), 1.88- 

1 . 9 7 (2H, m) , 2 . 81 <2H, t, J = 7 . 6Hz) , 3 . 1 3 ( 2H , q , J = 7 . 2Hz) , 

3 . 23 (3H, s) , 3.32-3.42(6H,m), 3 . 6 0 - 3 . 8 0 ( 4H , m) , 

7 . 3 7 (1H, d, J=8Hz) , 7 . 61 <1H, ddd, J=8Hz, 7Hz, 1 . 2 Hz) , 

7 .74 (1H, ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 7 . 9 6 (1H, d, J=8Hz) , 

8 . 11 (1H, d, J=8Hz) , 8 . 11 (1H, s) , 8 . 40 (1H, dd , J=8Hz, 2 . 4Hz) , 

9 .27 (1H, d, J = 2 .4Hz) . 

ESI -Mass ; 391 (MH* ) . 

Flvampl e 14 0 fiynthpRi p; of 1 ■ f1 -Rthylpi perazi n - 4 -yl ) - 3 - f 3 - ( 3 - 
mpMinyypropyl ) pyr-i Hin-S-yl ] isnqinnnl i ne r>ya latP 
M 40 - 1 ) 5 - nr-nmn - 3 - (3 -mpt.hnxypropynyl ) pyridine 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellowish orange solid (7.216 g, yield; 64%) 
from 3 , 5 - dibromopyr idine (11.854 g) and methyl propargyl ether 
(4.2 ml) . 

l H- NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3.46(3H,s), 4 . 33 (2H, s) , 
7.89(lH,t,J=2Hz), 8.58(lH,d,J=2Hz), 8.61(lH,d,J=2Hz). 
(14 0-2) 5 - R-romo - 3 - ( 3 - me t hoxypropy 1 ) pyr i dinp 





OMe 
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N 



Br 




OMe 



In the same manner as in Example 139-2, the title compound 
was obtained as a pale yellow oil (3.62 g, yield; 79%) from 
5 -bromo - 3 - ( 3 -methoxypropynyl ) pyridine (4.521 g) . 
^-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.85-1. 9 2 (2H,m) , 
2.70(2H, t, J=7.8Hz) , 3.35(3H,s) , 3 . 3 8 ( 2H , t , J= 6 . 2Hz ) , 
7 . 67 (1H, t, J = 2Hz) , 8.37(lH,d,J=2Hz), 8.51 (1H, d, J = 2Hz) . 

1 - M -Ff.h y1p-ip«*raKiTi-4-y1 ) -3- \ 3 - (3- 
mPthnxyprnpyl ) pyri c\ i n - 5 - y 1 1 1 snqui nol inp oxalate 



In the same manner as in Example 167-2, the oxalate of the 
title compound was obtained as a yellow amorphous (324 mg, 
yield; 64%) from 5 - bromo - 3 - ( 3 - me thoxypropy 1 ) pyr idine (1.151 
g) and 1- ( 1 - e thylpiperaz in - 4 - yl ) - 3 -bromoisoquinoline (345 
mg) . 

Oxalate: 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.25(3H,t,J = 7.2Hz), 1.84- 
1 . 92 (2H, m) , 2.73(2H,t,J=7.6Hz), 3.16(2H,q,J=7.2Hz), 




N 



OMe 



N 



Et 
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3 . 25 (3H, s) , 3 . 36 (2H, t, 6 . 4Hz) , 3.38-3.48(4H,m), 3.60- 

3.80(4H,m) , 7.63 ( 1H , ddd , J= 8 . 4Hz , 7Hz , 1 . 2Hz ) , 

7.76 (1H, ddd, J=8 . 4Hz , 7Hz, 1 . 2Hz) , 7 . 98 ( 1H , d , J= 8 . 4Hz ) , 

8 . 12 (1H, d, J=8 . 4Hz) , 8 . 17 (lH,m) , 8 . 3 3 ( 1H , t , J=2 . 4 Hz ) , 

8 . 4 3 (1H, t, J = 2 . 4Hz) , 8 . 4 5 ( 1H , d , J = 2 . 4Hz ) , 9 . 2 1 ( 1H , d , J= 2 . 4Hz ) . 

ESI -Mass ; 391 (MH* ) . 

Kvampl p 141 flynt.hesi S Of 1 - M - Ptbyl pippra?in-4 - yl ) - ^ - TS - - 

methoxypropyl ) pyridin - 2 - y 1 ] i soqui nol i ne oxalate 

(141 - 1 ) 1 - -M ftl-hnvyprnpyl ) pyri Hitip 



In the same manner as in Example 167-1, the title compound 
was obtained as a yellow oil (5.494 g, yield; 72%) from 3- 
pyr idinepropanol (6.452 g) and methyl iodide (3.4 ml). 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 8 6 - 1 . 9 3 ( 2H , m) , 

2 . 7 0 (2H, t , J=7 . 8Hz) , 3 . 35 (3H, s) , 3.39(2H,t,J=6.2Hz), 

7 . 21 (1H, dd, J=8Hz ,4.8Hz), 7 . 5 1 ( 1H , dt , J= 8Hz , 1 . 6Hz ) , 

8 . 4 5 (1H, dd, J=4 . 8Hz , 1 . 6Hz) , 8 . 4 6 ( 1H , d , J= 1 . 6Hz ) . 

(14 1 - 2 ) 3 - ( 3 - Mpthoxypropyl ) pyri flinp N - nx i rip 



3 -( 3 - Methoxypropyl ) pyridine (5.551 g) was dissolved in 
methylene chloride (60 ml), followed by the addition of 70% 
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m-perbenzoic acid (10.86 g) and stirring under ice-cooling for 
90 min. The reaction mixture was washed sequentially with _a 
10% aqueous solution of sodium sulfite and an aqueous solution 
of saturated sodium bicarbonate, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl acetate/methanol system) , to give 
the title compound as a yellow oil (5.901 g, yield; 95%). 
'H-NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 8 5 - 1 . 9 2 ( 2H , m) , 
2 . 6 9 (2H, t, J=7 . 6Hz) , 3.35{3H,s) , 3 . 3 9 ( 2H , t , J= 6 . 2Hz ) , 
7 . 14 (1H, d, J=7 . 2Hz) , 7 . 2 1 ( 1H , dd , J= 7 . 2Hz, 6 . 8Hz) , 8.08- 
8 . 12 (2H,m) . 

(141 - 1 - ( 1 -F .f.hylpiperazin-4 - yl ) - 3 - T S - ( 3 - 
mprhnxyprnpyl ) pyri rH n - 2 - yl 1 i soqninol ine oxal atft 




NT 
I 

Et 



In the same manner as in Example 134 - 3 , the oxalate of 
the title compound was obtained as a brown amorphous (120 mg, 
yield; 9%) from 3- ( 3 - me thoxypropyl ) pyridine N-oxide (5.901 g) 
and 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (694 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.25(3H,t,J = 7.2Hz), 1.80- 
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1.88(2H,m) , 2.69 (2H, t, J=7.2Hz) , 3 . 1 5 ( 2H , q , J= 7 . 2Hz ) , 

3 . 24 (3H, s) , 3 . 34 (2H, t, J=6 . 2Hz) , 3 . 34 - 3 . 4 6 ( 4H , m) , 3.58- 

3 . 80 (4H,m) , 7 . 2 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7 . 7 4 (1H, ddd, J=8Hz, 7Hz ,1.2Hz) , 7 . 7 8 ( 1H , dd , J= 8 . 4Hz , 2 . 4Hz , ) , 
8.07 (lH,d, J=8Hz) , 8.13 (lH,d, J=8Hz) , 8.3 3 ( 1H , d , J= 8 . 4Hz ) , 
8.4 4 (lH,s) , 8.53 ( 1H , d , J = 2 . 4Hz ) . 
ESI-Mass; 391 (MH*) . 

Ry^mpiP 142 .gynthps i r of 1 - ( 1 - ft thy 1 pi perazin - 4 -yl ) - 3 - f 2 - ( 3 - 

Pthnxyprnpyl ) pyri rH n - 5 - yl ) i snquinol inp nxfllat.P 
(142-1) R - Rrnmn - 2 - ( 1 -h ydroxy- 1 -prnppnyl ) pvri dine 



3- (5 -Bromo - 2 -pyridinyl) - 3 -propyn - 1 - ol (10.602 g) 
synthesized according to J. O. C. , 5_3_, 386, 1988 was dissolved 
in tetrahydrof uran (100 ml) , to which were then added lithium 
aluminum hydride (1.06 g) in several portions under ice - cooling , 
and then the mixture was stirred for 10 min . Water (1.1 ml), 
5N sodium hydroxide (1.1 ml) and water (3.3 ml) were 
sequentially added to the reaction mixture, and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
ace ta te/hexane system), to give -the title compound as a 
colorless solid (3.718 g, yield; 34%). 

'H-NMR (4 00MHz, CDC 1 3 ) ; 8 (ppm) 2.66(lH,br-s), 4.38(2H,br-s), 




Br, 
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6.6 8 (lH,dt, J= 15.6Hz, 5Hz) , 7 . 1 8 ( 1H , d , 8 . 4Hz ) , 



7 .74 (1H, dd, J=8 . 4Hz, 2 . 4Hz) , 8 . 5 8 ( 1H , d , J = 2 . 4Hz) . 



f 1 A 2 - 2 1 S -RT-omn- 2 - n-pf.hoxy-1 -propenyl ) pyridine 



Br, 





OEt 



5-Bromo-2- ( 3 - hydroxy - 1 - propenyl ) pyridine (3.718 g) was 
dissolved in tetrahydrofuran (60 ml), followed by the 
sequential addition of triethylamine (7.1 ml) and 
methanesulf oriyl chloride (1.6 ml) under ice- cooling, and the 



resulting mixture was stirred as it was, for 25 min. After the 
resulting insoluble matters were filtered off, the mixture was 
evaporated. The resulting residue was dissolved in ethanol (60 
ml), followed by the addition of sodium ethoxide (1.388 
g) /ethanol (25 ml) solution under ice-cooling, and the mixture 
was stirred at room temperature for 3.5 hr . The reaction 
mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace ta te/hexane system) , to give 
the title compound as a yellow oil (2.607 mg, yield; 65%). 
X H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.25(3H,t,J=7.2Hz), 
3 . 56 (2H, q, J = 7 . 2Hz) , 4.17(2H,dd,J=5.2Hz,1.6Hz), 
6 . 6 5 (1H, dt, J=15 . 8Hz , 1 . 6 Hz) , 6 . 7 9 ( 1H , d t , J- 1 5 . 8Hz , 5 . 2Hz) , 
7 . 16 (1H, d, J=8 . 4Hz) , 7.71(lH,dd,J=8.4Hz,2.4Hz), 
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8.58 <1H, d, J = 2 .4Hz) . 

M42--n * - nmmr* - ? ■ n - pt-hox vT^ropvl ) T)Yr i dine 

Br. 



OEt 



The title compound was obtained as a brown oil (2.286 g, 
yield; 74%) from 5-bromo-2- ( 3 - e thoxy - 1 - propenyl ) pyridine 
(3.079 g) in the same manner as in Example 139-2. 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 9 ( 3H , t , J = 7 . 2Hz ) , 1.96- 
2.03 <2H,m) , 2 . 83 ( 2H . t , J«7 . 8Hz) , 3 . 4 5 ( 2H , t , J = 6Hz ) , 
3 .47 (2H, q, J=7 . 2Hz) , 7 . 0 8 ( 1H , d , J= 8 . 4Hz) , 
7.7 0 (1H, dd, J=8 .4Hz, 2 .4Hz) , 8 . 5 8 ( 1H , d , J- 2 . 4 Hz ) . 
(1 42 -4) 1 . M .Kf hy1pipftra7in-4-v1 ) -3- \ 2 - (3- 
Pthnvyprnpyl ) p yrvHin - S - vl 1 1 ROmil TIOl i T1 P OXfl 1 ftf - ft 



OEt 




In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (472 
mg, yield; 91%) from 5 -bromo - 2 - ( 3 - ethoxypropyl ) pyridine 

(1.465 g) and 1 - ( 1 - e thy lpiperaz in - 4 - y 1 ) - 3 - bromoi soquinol ine 

(34 8 mg) . 
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Oxalate: 

i H -NMR(400MHz.DMSO-a 6 ); <5(ppm) 1 . 10 ( 3H. t . J=7 . 2Hz) , 
"l."25(3H"t.J-7.2Hzi. 1 . 8 8 - 1 . 96 < 2H . m) . 2 . 82 ( 2H . t , J-7 . 6Hz ) . 
3.l3(2H.q.J-7.2H.>. 3 . 3 6 - 3 . 43 ( 8H . ») , 3 . 5 8 - 3 . 8 0 < 4H . br - s ) . 
7 37<lH,d.J=8Hz). 7.61(lH.ddd.J-8Hz.7H».1.2Hz). 
7 . 74 (lH,ddd, J =8Hz,7Hz,1.2Hz). 7 . 9 6 ( 1H . d . J- 8Hz ) , 8.11UH..). 

8.11(lH,d,J=8Hz), 8.41(lH.dd,,J=8Hz.2.4Hz), 

9.27 (lH,d, J = 2.4Hz) . 

ESI-Mass; 405 (MH*) . 

ii.niiriin Yl1^ g "Tn r" 1 i inp oxalate 
o n o nrn nn if v) - 1 -P r np on V 1 1 nvri rH ne 




'N' 

Me 



5-Bromo-2.,3-hydroxy-l-propenyl>pyridine (8.891.) - 
dissolved in tetrahydrofuran (200 ml) . followed by the 
sequential addition of triethylamine (17.6 ml) and 
methanesulfonyl chloride (3.9 ml) under ice- cooling, and the 
mixture was stirred for 20 .in. After the resulting insoluble 
otters were filtered off. the solution was evaporated. The 
resulting residue was dissolved in 2-prop,nol ,100 -1) . sodium 
2 . pr opanoxide/2-propanol solution prepared fro- 60% sodium 
hydride ,2 g> and 2-propanol <7»-l> - hereto under 

ice-cooling, and the resulting mixture was stirred, as it was. 
at r.o, temperature for 30 -in. After the resulting insoluble 
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matters were filtered off from the reaction mixture, the 
resulting solution was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (3.519 g, yield; 33%). 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 8 (ppm) 1 . 2 2 ( 6H , d , J= 6 Hz ) , 

3 . 6 9 (1H, sept, J=6Hz) , 4.18(2H,dd,J=5.2Hz,1.6Hz), 

6.66 (1H, dd, J- 15 . 8Hz, 1 . 6Hz) , 6 . 7 9 ( 1H , dd, J= 1 5 . 8Hz , 5 . 2 Hz ) , 

7 . 19 (1H, d, J=8 . 4Hz) , 7 . 7 3 ( 1H , dd , J= 8 . 4Hz, 2 . 4Hz) , 

8 . 59 (1H, d, J = 2 .4Hz) . 

M 4^ -Sn S - Rrnmn - 7 - n- ( 2 - propoxy ) pronvl 1 pyridine 




Me 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.859 g, yield; 81%) from 5- 
bromo- 2 - [3 - (2 -propoxy) - 1-propenyl] pyridine (3.519 g) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.14<6H,d,J=6Hz), 1.94- 
2 . 01 (2H, m) , 2.83(2H,t,J=7. 8Hz) , 3.43(2H,t,J=6Hz), 
3.54(lH,sept,J=6Hz), 7.08(lH,d,J=8.4Hz), 
7.70(lH,dd,J=8.4Hz,2.4Hz) , 8 . 5 7 ( 1H , d , 2 . 4H z ) . 
(UV^i) -Rrhyl pipp r^7in-4-yU - 1 - \ 2 - \ 1 - ( 2 - 

prnpoyy) propyl ] pyri <i i n - S - yl ] i snqn innl inp nxalafp 
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I 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (418 
mg. yield; 73%) from 5-bromo-2- [3- ( 2 - propoxy) propyl ] pyridine 

(1.291 g) and 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 - bromoisoquinoline 

(348 mg) . 
Oxalate: 

*H - NMR (4 00MHz ,DMSO-d 6 ) ; <5 (ppm) 1.07(3H,t,J=6Hz), 
1.25(3H.t,J=7.2Hz), 1.86-1.96(2H,m), 2.82(2H,t,J=7.6Hz), 
3.14(2H,q,J=7.2Hz), 3.33-3.43(4H,m), 3.38(2H,t,J=6.4Hz), 
3 . 50 (1H, qui , J- 6 Hz) , 7 .37 (1H, d , J- 8Hz ) , 

7 . 61 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 74 (1H, ddd, J=8Hz,7Hz,1.2Hz), 
7 . 96 (1H, d, J=8Hz) , 8 . 11 ( 1H, s) , 8.11(lH,d,J=8Hz), 
8.41(lH,dd,J=8Hz,2.4Hz), 9.27(lH,d,2.4Hz). 
ESI -Mass ; 419 (MH* ) . 

Kxampl p 14 4 yn thpsis of 1- ( 1 - e 1~ hy 1 p i p e r a z i n - 4 - y 1) - 3 - [2- ( 3 - 
mp thoxybn ty 1 ) pyri din-5-yl 1 i soqii inol inp oxalate 
f 144 - 1 ) S - R rnmo - 2- f Vmpthnvy - 1 -hnf yny 1 ) pyri di np 
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Me 



5-Bromo-2- ( 3 - hydroxy - 1 - butynyl ) pyridine (5.426 g) was 
dissolved in tetrahydrof uran (60 ml), followed by the 
sequential addition of triethylamine (10 ml) and 
methanesulf onyl chloride (2.2 ml) under ice-cooling, and the 
resulting mixture was stirred for 1 hr . The reaction mixture 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 
The resulting residue was dissolved in methanol (16 ml), and 
under ice-cooling, 28% sodium methoxide/methanol solution (4.6 
ml) was added thereto and the resulting mixture was stirred at 
room temperature overnight. The reaction mixture was 
evaporated and partitioned between ethyl acetate and water. 
The resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl aceta te/hexane system) , 
to give the title compound as a brown oil (1.968 g, yield; 34%) . 
'H-NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1.54(3H,d,J=6.4Hz), 
3.85(lH,t,J-6.4Hz), 3 . 8 6 ( 1H , t , J= 6 . 4 Hz ) , 

7.33(lH,dd,J=8.4Hz,0.8Hz) , 7.79{lH,dd,J=8.4Hz,2.4Hz) , 
8.64(lH,dd,J=2.4Hz,0.8Hz). 

(14 4 - 2 ) S - Bromo - 2 - ( 3 - mfithoxyhu f.y 1 ) pyr i dinp 
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Br 




OMe 



Me 



In the same manner as in Example 139-2, the title compound 
was obtained as a brown oil (1.125 g, yield; 56%) from 5- 
bromo-2- (3 -methoxy- 1 -butynyl) pyridine (1.968 g) . 

'H-NMR (40 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( 3H , d , J= 6 . 4Hz ) , 1.83- 
1.90(2H,m), 3 . 32 (4H, s) , 7.07(lH,d,J=8. 4Hz) , 
7.70(lH,dd,J=8.4Hz,2.4Hz) , 8.57(lH,d,J=2.4Hz) . 
(144-^) 1 - (1 -Kthy1pippra7in-4-y1 ) -1- [2- H - 
Tn^t-hovyhn tyl ) pyri rii n - S - yl 1 i snqn i nol itip nxa 1 a t 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a yellowish brown amorphous 
(352 mg, yield; 58%) from 5 - bromo - 2 - ( 3 - methoxybu tyl ) pyridine 
(1.125 g) and 1- ( 1 - e thylpiperaz in - 4 - yl ) - 3 - bromoisoquinoline 
(377 mg). 
Oxalate : 

X H - NMR (4 00MHz, DMSO-d 6 ) ; (5 (ppm) l.ll(3H,d,J=6.4Hz) , 



Me 




OMe 
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1 . 2 4 (3H, t, J=7 . 2Hz) , 1.75-1.90(2H,m), 2 . 74 - 2 . 87 ( 2H , m) , 

3_. 13J2H, q,_J = 7_. 2Hz) _ 3 . 22 (_3H,. s„) 3. . 2 6 - 3 . 3 4 ( 1H . m) , 3.32- - 

3.42(4H,br-s), 7.37 (1H, d, J=8Hz) , 7.61 ( 1H , dd , J= 8Hz , 7Hz) , 

7 .74 (1H, dd, J=8Hz, 7Hz) , 1 . 9 6 ( 1H , d , J= 8Hz ) , 8 . 11 (1H, s) , 

8 . 12 (1H, d, J=8Hz) , 8 . 41 (1H, dd, J=8Hz, 2 . 4Hz) , 
9.26 (1H, d, J = 2 . 4Hz) . 

ESI -Mass; 405 (MH* ) . 

F.vampl p 1 4 S £ ynr hp c;-i s 1 - (1 - pfhyl pi ppr37i n - 4 - yl ) - V (2 - f^- 

( 2 - hydroxy - 7 - ryrl oh^xyl ) pr.hynyl 1 pyri riin-4-yl}i soqu innl i np 
oval atp 

{ 1 4 5 - 1 ) R - Rrnmn - 2 - [ 2 - ( 1 - hyd rnyy r y r 1 nhpyyl ) Pthynyl 1 pyri dinp 

Br 



In the same manner as in Example 139-1, the title compound 
was obtained as a pale brown solid (14.305 g, yield; 85%) from 
2 , 5 - dibromopyr idine (14.213 g) and 1 - e thynylcyclopentanol 
(7 .451 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.25-1.36(lH,m), 1.52-1.80(6H,m), 
2.00-2.06(2H,m), 2.40-2.45(lH,m), 7.31(lH,d,J=8.4Hz), 
7.78{llH,dd,J=8.4Hz,2.4Hz), 8.63(lH / d,J=2.4Hz) . 
(US-^I ^-Promo-?- \ *? - M - ff-prt - - 

hu t-y 1 d -i mpfhyl r i 1 yl nxy) ry r 1 ohpyyl 1 Pthynyl 1 pyri di np 
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In the same manner as in Example 138-3, the title compound 
was obtained as a pale yellow oil (4 g, yield; 100%) from 
5-bromo-2- [2- ( 1 - hydroxycyclohexyl ) ethynyl ] pyridine (2 . 802 
g) . 

1 H-NMR(4 00MHz, CDC1 3 ) ; <5 (ppm) 0.21 (6H, s) , 0.90(9H,s), 1.32- 
1.94 (10H,m) , 7 . 2 8 (1H, d, J=8 . 4Hz) , 7.77 ( 1H , dd , J- 8 . 4Hz , 2 . 4Hz ) , 
8 . 64 (1H, d, J = 2 . 4Hz) . 

M 4 S - ^ ) 1 - M -Kfhy1pip pra?iTi-4-yl) - 1 - \2 - f 2 - \ 2 - ( t - 
hmt-yl di mpfhyl silyl nyy) - 2 • rye 1 ohftxyl 1 ethvnvl 1 DVri rii n - 4 - 

yi]isnqinnnlinp qt rnmpminrl identified by the following 

analyfir^l dai-a and synthetic: procedures 




I 

Et 

In the same manner as in Example 167-2, the title compound 
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was obtained as a yellow oil (156 mg # yield; 21%) from 5- 
brqmo : 2 - {2- [1- (t- . . ........ 

butyldimethylsilyloxy) cyclohexyl] ethynyl } pyridine (4 g) and 
1- ( 1 - ethylpiperazin - 4 - yl ) - 3 - bromoisoquinoline (446 mg) . 
'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.26(6H,s), 0.92(9H,s), 
1.14(3H,t,J=7.2Hz), 1. 05-1. 75(1 OH, m), 2.55(2H,q,J=7.2Hz), 
2.74(4H,t,J=4.4Hz), 3.59<4H,t,J=4.4Hz), 

7 . 4 9 (1H, dd, J=8 . 4 Hz , 0 . 8Hz) , 7 . 5 0 ( (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 
1 . 61 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7.69(lH,s), 7 . 8 0 ( 1H , d , J= 8Hz ) , 
8.07(lH,d,J=8Hz), 8.40(lH,dd,J=8.4Hz,2.4Hz), 
9 . 35 (1H, dd, J = 2 .4Hz, 0 . 8Hz) . 

M 4 S - 4 ) 1 - (l-Rtby1pippra7iTi-4. y 1 ) - \2 - [2- ( 2 - hyri rnxy - 2 - 
pyrlnhpyyl ) Pthynyl 1 pyri d i n - 4 - yl 1 i snqn i nol itip ova lafp nr 
rnmpnnnH id^ ntifi^ d hy thp follow ing analytiral data and 

synthetic procedures 



1- (1 -Ethylpiperazin -4 -yl) -3- [2- {2- [1- (t- 
bu tyldime thy Is i lyloxy ) - 2 - cyclohexyl ] e thynyl } pyri din - 4 - 
yl] ] isoquinoline (156 mg) was dissolved in te trahydrof uran (10 

314 




N 



OH 



Et 



98046PCT 



ml) , followed by the addition of 1M tetrabu tylammonium 
f luoride/tetrahydrof uran solution (0.6 ml), and the resulting 
mixture was stirred at room temperature for 30 min. The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was then 
treated in the same manner as in Example 131, to give the oxalate 
of the title compound as a yellow amorphous (110 mg, yield; 67%) . 
Oxalate : 

1 H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1.23(3H,t,J=7.2Hz), 1.28- 
1.64(8H,m), 1.71-1.78(2H,m), 2.79-2.86(2H,m), 

3.06(2H,q,J=7.2Hz), 3.26-3.36(4H,br-s), 3.38-3.76(4H,br-s), 
7 . 36 (1H, d, J=8Hz) , 7 . 6 0 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 
7 . 74 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7,69(lH,s), 
8.10 (1H, dd, J=8Hz, 2 . 4Hz) , 9 . 2 4 ( 1H , d , J= 2 . 4Hz) . 
ESI -Mass; 445 (MH* ) . 

F.vampi <=> I4fi Synthesis of 1 - (1 - ethyl pi pera z i n - 4 - yl ) - 3 - [2 - (1 - 

hnfyn-1 - y 1 ) pyr i rii n - S - yl ] i snqu innl i ne 
S - Rrnmo - 2 - f 1 - hi] t.ynyl ) pyri fiinp 




In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.113 g, yield; 60%) from 
2 , 5 - dibromopyridine (24.7 g) and 1-butyne (5.63 g) . 
'H- NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.26(3H,t,J = 7.6Hz), 
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2.44(2H,q,J=7.6Hz), 7 . 74 ( 1H , dd , J= 8 . 4Hz , 2 . 4Hz ) , 

8.. 59 UH,-d., J=2 , 4 Hz) ... . . . _ _ 

(14fi-^) 2- M -fiiitynyl ) - 5 - t r i h ii ty 1 sfannylpyridine 

(Bu) 3 Su 

In the same manner as in Example 161-2, the title compound 
was obtained as a pale green oil (1.331 g, yield; 25%) from 
5-bromo-2- ( 1 - butynyl ) pyridine (2.521 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 0 . 8 8 ( 9H , t , J= 7 . 6Hz) , 1.06- 

1 . 11 (6H,m) , 1 . 26 (3H, t, J = 7 . 6Hz) , 7 . 30 (1H, dd, J«7 . 4Hz , 1 . 2 Hz) , 

7 . 6 7 (1H, dd, J = 7 . 4Hz, 1 .2Hz) , 8 . 52 ( 1H , t , J = 1 . 2 Hz ) . 

1 - (1 - KthyTpipp r37in-4 -yl) - 3 - f 2 - M - butynyl ) nvridin- 
S -yl ] i s nqn innl i n p 




In the same manner as in Example 161-2, the title compound 
was obtained as a yellow amorphous (155 mg , yield; 27%) from 
2 - (1 -butynyl) - 5 - tributyls tannylpyr idine (1.331 g) and 1-(1- 
ethylpiperazin - 4 -yl ) - 3 - bromoi soquinol ine (466 mg) . 
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Free compound: 



'H^NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( 3H , t , J_= 7 . 2Hz ) , . _ . 

1.29<3H f t f J-7.2HZ) , 2.50(2H,q, J=7.2Hz) , 2 . 5 6 ( 2H , q , J = 7 . 2Hz ) , 
2.7 5 <4H, t, J=4. 4Hz ) , 3 . 59 ( 4H , t , J=4 . 4Hz ) , 7 . 4 6 ( 1H , d , J= 8Hz ) , 
7.50 (1H, ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 7 . 62 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
7 . 71 (1H, s) , 7 . 8 2 (1H, d, J=8Hz) , 8 . 0 9 ( 1H , d , J- 8Hz ) , 
8.40 (1H, dd, J=8Hz, 2 . 4 Hz) , 9 . 2 9 ( 1H , d , J = 2 . 4Hz ) . 
ESI -Mass ; 371 (MH* ) . 

Kvampl (=> 147 Synthpsi r, of 1 - f4 - p1-hy1pippra?i n - 1 -yl ) - 
( mnrphnl in-4-yl ) pyri di n - S -yl ] i goqn innl inp tri hyflrochl Ori de 



3 - Bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) i soquinol ine (1.27 g) 
and [2 - (morpholin - 4 - yl ) pyridin - 5 -yl ] tributyls tannum (3.03 g) 
were reacted in the presence of tetraki s triphenylphosphine 
dichloride (0.50 g) in xylene (50 ml) at 140°C for 5 hr . The 
reaction solution was concentrated. Ethyl acetate and an 
aqueous solution of saturated sodium bicarbonate were added to 
the resulting residue, and then it was partitioned. The 
resulting organic layer was washed with water and brine, and 




N 
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then dried over magnesium sulfate . The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0.39 g of the free compound of the title compound as a pale yellow 
oil . 

Free compound : 

: H - NMR ( 4 00MHz , CDCI3 ) ; 8 (ppm) 1 . 1 7 ( t , J = 7 . 2 Hz , 3 H ) , 
2.55(q, J=7.2Hz,2H) , 2 . 7 5 (br - t , 4H ) , 3.54(m,4H), 3 . 59 (br - t , 4H) , 
3.85(m,4H), 6 . 7 2 ( d , J= 8 . 8Hz , 1H ) , 7 . 4 2 ( br - t , 1H ) , 7.55<s,lH), 
7.56 (br- t , 1H) ' , 7 . 7 5 (d, J=8 . 0Hz, 1H) , 8 . 04 (d, J=8 . 0Hz, 1H) , 
8.27(dd,J=8.4,2.4Hz,lH), 9 . 02 (d, J=2 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.51 g of the title compound as a white 
powder . 

Hydrochloride : 
m. p . ; 18 6°C 

2 H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 1.33(t,J = 7.2Hz,3H), 3 .23 (m, 2H) , 

3 . 36 (m, 2H) , 3.51 (br- t, 2H) , 3.63 (br-d, 2H) , 3 . 68 (m, 4H) , 

3 . 7 7 (m, 4H) , 4.00 (br-d, 2H) , 7 . 26 (m, 1H) , 7 . 6 1 (br - t , 1H ) , 

7 . 75 (br- t , 1H) , 7 . 9 5 ( br - d , 1H ) , 8 . 0 8 (s, 1H) , 8 . 11 (br - d , 1H) , 

8 . 54 (m, 1H) , 8 . 8 6 (br- s, 1H) . 

MS ( FAB ) m/z 404<M + H)\ 

Fvamplp 14R fiynfhPRi s of 1 ■ f 4 - pMiyl pi ppra7i n - 1 -yl ) - V fS- 
(mnrphnl i n - 4 - yl ) pyri d i n - 2 - yl 1 i Roqti i nnl i tip fri hydrnchl nride 
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3- (5-Bromopyridin-2-yl) -1- (4 - e thylpiperaz in - 1 - 
yl ) isoquinoline (0.21 g) and morpholine (0.12ml) were reacted 
in the presence of tetrakis triphenylphosphine di chloride (0.30 
g) in xylene (30 ml) at 140°C for 5 hr . The reaction solution 
was concentrated. Ethyl acetate and an aqueous solution of 
saturated sodium bicarbonate were added to the resulting 
residue, and partitioned. The resulting organic layer was 
washed with water and brine, and then dried over magnesium 
sulfate . The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (methylene 
chlor ide/methanol system) , to give 47 mg of the free compound 
of the title compound as a colorless oil. 
Free compound: 

l H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.20(t,J=7.2Hz,3H) , 

2 . 58 (q, J-7 . 2Hz, 2H) , 2 . 7 9 ( br - s , 4H ) , 3.27(m,4H), 3 . 5 9 ( br - s , 4 H ) , 

3.91(m,4H), 7 . 30 (dd, J=8 . 8 , 2 . 8Hz ,1H) , 7.46(br-t,lH), 

7 . 58 (br- t , 1H) , 7.85(d,J=8. 0Hz ,1H), 8.07(d,J=8.0Hz,lH), 

8 . 26 (s , 1H) , 8.37<d,J=2. 8Hz , 1H) , 8 . 4 1 ( d , J- 8 . 8H z , 1H ) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tall i zed from 
ethanol/ether , to give 52 mg of the free compound of the title 
compound as a white powder. 
Hydrochloride : 

*H - NMR (40 0MHz , DMSO- d 6 ) ; 6 (ppm) 1 . 34 ( t , J = 7 . 2Hz ,3H), 3.24(m,2H) 
3 . 32 - 3 . 42 (m, 6H) , 3 . 5 0 - 3 . 65 (m, 4H) , 3.81(m,4H), 4 . 1 3 (br - d , 2H ) , 
7.69(br-t,lH), 7.81(br-t,lH), 7 . 94 (br , 1H) , 8 . 04 (br - d, 1H) , 
8.16 (br-d, 1H) , 8 . 3 6 (br - d , 1H) , 8 . 4 5 (br - s , 1H) , 8.48 <br-d, 1H) . 
MS (FAB) m/z 404(M+H)\ 

Exampl r UQ fiynfhp.gi s of - f 2 - f 2 r - di mpf.hyl mnrph nl in-4- 

yl ) pyri <i i n - S - y 11 - 1 - ( 4 - ethylpiperaz i n - 1 - y~M i snqn innl itip 
fri hyd-roch 1 nri dp. 



3-Bromo-l- ( 4 - e thylpiperaz in - 1 - yl ) i soquinol ine (2.00 g) 
and [ 2 - ( 2 , 6 - dime thylmorphol in - 4 - yl ) pyr id in - 5 - 

yl ) tr ibu tyl s tannum (5.70 g) were reacted in the presence of 
te t raki s tripheny Iphosphine dichloride (0.50 g) in xylene (70 




N 
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ml) at 140 C for 5 hr. The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.76 g of the free compound 
of the title compound as a colorless oil. 
Free compound : 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 18 ( t, J = 7 . 2Hz, 3H) , 
1.30(d,J=6.0Hz,6H), 2.57(q,J=7.2Hz,2H), 

2.60(dd,J=13.0,10.4Hz,6H), 2.76(br-t,4H), 3.60(br-t,4H), 
3.76 (ddd, J=10.4,6.0,2.0Hz,2H) , 4 . 14 ( dd , J= 1 3 . 0 , 2 . 0 , 2H ) , 

6 . 72 (d, J=8 . 8Hz , 1H) , 7 . 4 2 ( br - t , 1H ) , 7.55(s,lH), 7 . 5 7 ( br - 1 , 1H ) , 

7 . 76 <d, J=8 . 0, 1H) , 8 . 04 (d, J=8 . 0 , 1 . 0Hz, 1H) , 
8.26(dd,J=8.0,2.4Hz,lH) , 9.02(d,J-2.4Hz,lH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 1.08 g of the hydrochloride of the title 
compound as a whi te powder . 
Hydrochloride : 
m . p . ; 18 0°C 

'H-NMR (4 0 0MHz , DMSO- d 6 ) ; 8 (ppm) l-.19(d,J=5.6Hz,6H) , 

1 . 32 ( t , J=7 . 2Hz , 3H) , 2 . 6 2 - 2 . 6 8 ( m , 2H ) , 3 . 24 (m, 2H) , 3 . 37 (m, 2H) , 

3 . 48 (br- 1 , 2H) , 3 . 6 0 - 3 . 7 0 (m , 4 H ) , 4 . 0 1 ( br - d , 2H ) , 4 . 2 9 ( br - d , 2 H ) , 
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7 . 2 4 (m, 1H) , 7 . 60 (br- 1, 1H) , 7.55 (br-t, 1H) , 7.75 <br- 1, 1H) , 
7 . 95 (br-d, 1H) , 8 . 05 (br - s , 1H) , 8 . 11 (br - d , 1H) , 8.49(m,lH), 
8 . 86 (br- s, 1H) . 
MS ( FAB) m/z 432(M+H)\ 

Rvampl p 1 SO Rynthp.q i s of 1 - (4 - gfhyl p-j p Pr a zin-l-yl^-^-f^- 
(thi nmnrphnl i n - 4 - yl ) pyri d i n - 5 - yl 1 i snqn innl i 
t-ri hyfirnrhl nridp 



3 - Bromo - 1 - ( 4 - e thy 1 piper a z in - 1 - yl ) i soquinol ine (0.69 g) 
and [2- ( thiomorpholin - 4 - yl ) pyridin - 5 - yl ] tributylstannum 
(1.62 g) were reacted in the presence of 

tetrakis triphenylphosphine dichloride (0.50 g) in xylene (50 
ml) at 140°C for 5 hr . The reaction solution was concentrated. 
Ethyl acetate and an aqueous solution of saturated sodium 
bicarbonate were added to the resulting residue, for 
partitioning. The resulting organic layer was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 





N 
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chloride/methanol system) , to give 0.66 g of the free compound 
of the title compound as a white amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.24(br-s,3H), 2.64 (br-s, 2H) , 
2 .70 (m, 4H) , 2 . 8 0 (br, 4H) , 3 . 67 (br, 4H) , 4 . 04 (m, 4H) , 
6 . 42 (d, J=8 . 8Hz, 2H) , 7 . 4 3 (br- t , 1H) , 7.56 (br- t, 1H) , 
7 . 76 (d, J=8 . 0Hz, 1H) , 8 . 0 3 ( d , J= 8 . 0Hz , 1H ) , 
8.24(dd,J=8.8,2.4Hz,lH), 9.00(d,J=2.4Hz,lH). 

The resulting free compound (0.20 g) was converted into 
a hydrochloride in a conventional manner, and recrystallized 
from ethanol/ether , to give 0.26 g of the hydrochloride of the 
title compound as a pale yellow powder. 
Hydrochloride : 
m. p . ; 210°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.33<t,J=7.2Hz,3H), 2 . 75 (br- 
s,4H), 3 . 20- 3 . 27 (m, 2H) , 3 . 47 - 3 . 56 (m, 2H) , 3 . 6 0 - 3 . 6 6 ( br - d , 2H ) , 
3 . 97 -4 . 02 (br-d, 2H) , 4 . 1 0 ( br - s , 4 H) , 7.37(m,lH), 7 . 6 2 ( br - t , 1H ) , 
7.77 (br- t, 1H) , 7.96 (br-d, 1H) , 8 . 0 9 - 8 . 14 (m , 1H ) , 8 . 5 8 (m, 1H) , 
8 . 80 (m, 1H) , 10.9 (m, 1H) . 
MS ( FAB ) m/z 420(M + H)\ 

Example 151 Synt-hpsis of 1 - ( 4 - Pthyl pi ppra7in-1 - yl) - "3 - f 2 - ( fi - 
Qxythi omorphol i n - 4 -yl ) pyri din - 5 -yl 1 i snqui no! i np 
trihyrirorhloririe 
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1- (4 -Ethylpiperazin- 1 -yl) -3- [2- ( thiomorphol in - 4 - 
yl) pyridin- 5 -yl] isoquinoline (0.10 g) obtained in Example 150 
was dissolved in dichloromethane (10 ml), and the resulting 
solution was reacted with 3 - chloroperbenzoic acid (56 mg) under 
ice-cooling for 1 hr . The reaction solution was partitioned 
between ethyl acetate and an aqueous solution of saturated 
sodium bicarbonate. The resulting organic layer was washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to give 28 mg of the free compound 
of the title compound as a colorless oil . 
Free compound: 

l H - NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.22(t,J=7.2Hz,3H), 
2.63(q,J=7.2Hz,2H), 2.79-2.88(m;8H), 3.65<br-s,4H), 
4.22(m,4H), 6.82 ( d , J = 8 . 8Hz , 2H) , 7 . 4 5 (br - t , 1H) , 7 . 5 8 (br - 1 , 1H ) , 
7.76(d,J=8.0Hz,lH) , 8.03(d,J=8.0Hz,lH) , 
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8 . 2 8 (dd, J=8 . 8 , 2 . 4Hz , 1H) , 9 . 01 (d, J = 2 . 4Hz, 1H) . 

The" resulting free compound was -converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 40 mg of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p . ; 17 0°C 

MS ( FAB) m/z 436(M+H)\ 

Kvampi p is? .Synthesi s of 1 - ( 4 - ethyl pi pera z i n - 1 - yl) - 3 - [2 - ( 4 - 

hyrj-rnvyp-i ppri Hin-1 - yl ) pyri rH n - 5 - yl 1 i snqn innl n tip> 
tri hyrirnrhl nrirlp 



3 -Bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (1.16 g) 
and {2- [4- ( t - bu tyldime thy loxy ) piper idin - 1 - yl ] pyr idin - 5 - 
yl } tr ibu tyl s tannum (1.37 g) was reacted in the presence of 
tetrakis tripheny Iphosphine dichloride (0.30 g) in xylene (30 
ml) at 140°C for 5 hr. The reaction solution was concentrated. 
A 2N aqueous solution of hydrochloric acid was added to the 
resulting residue, and then reacted at 50°C for 1 hr. The 




N 
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reaction solution was basified with a 2N aqueous solution of 
_sp_d.iu.m^hyxiroxi.de and then it was- extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0.26 g of the free compound of the title compound as a colorless 
amorphous . 
Free compound : 

*H - NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 

1 . 33 (dd, J=12 . 0 , 4 . 0Hz, 2H) , 1 . 4 3 ( d t , J= 0 . 8 , 6 . 0Hz , 1H ) , 1.86 (br- 

d, J-12HZ , 2H) , 2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 7 6 (br - s , 4H ) , 

2.92(dt,2.4,12.8Hz,2H), 3.55(t,J=6Hz,2H), 3.59(br-s,4H), 

4.44(br-d,J=12.8,2H), 6.76{d,J=8.8Hz,lH), 7.42 (br- 1, 1H) , 

7.54(s,lH), 7.75(d,J=8.0Hz,lH), 8 . 04 (d, J=8 . 0Hz , 1H) , 

8 . 23 (dd, J=8 . 8 , 2 . 4Hz , 1H) , 9.01(d,J=2.4Hz,lH) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recry s tal 1 i zed from 
ethanol /ether , to give 0.30 g of the hydrochloride of the title 
compound as a yellow powder. 
Hydrochloride : 
m. p . ; 188°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 0 (ppm) 1.27(br-d,J=13.4Hz,3H) , 
1.34(t,J=7.2Hz,3H), 1.73-1.86(m,-lH), 1.83(br-d,J=13.4,2H), 
3.23(m,2H), 3.31(m,2H), 3.32-3.37(m # 2H), 3.42-3.56(m,4H), 
3.98(br-d,2H), 4.41(br-d,2H), 7.52(br-d,lH), 7.64(br- 
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t , J=7 . 6Hz , 1H) , 7 .78 (br- t, J=7 . 6Hz, 1H) , 7 . 97 (br - d , J= 7 . 6Hz , 1H ) , 
8 fll - 8". 15 (m; 1H)", "8 . 13~{s,"lH) 8 . 6 5 (br - d\ J= 7 . 6Hz , 1H ) , 
8 . 6 8 (br-s, 1H) , 1 1 . 14 (br - s , 1H) . 
MS ( FAB ) m/z 432(M+H)*. 

F.xampl e 15 3 yn fhpsis of 1- f 4 »pthy1p-jppra?in - 1 - y 1 ) - 2 - [2 - ( 4 - 
mpMinxypippri din - 1 - yl ) pyr idi n - 5 - yl 1 i soqii i nol i np 
r-ri hyd -rorhl nridp 




3 -Bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (0.83 g) 
and [2- ( 4 - me thoxypiper idin - 1 - yl ) pyr idin - 5 - 

yl ] tributylstannum (0.94 g) were reacted in the presence of 
te trakis tr ipheny lphosphine dichloride (0.40 g) in xylene (30 
ml) at 140°C for 5 hr. The reaction solution was concentrated 
and parti tioned between ethyl acetate and water . The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0 . 61 g of the free compound of the title compound as a pale yellow 
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Oil . 

- . Free -compound : . _ 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 1.65(m,2H), 
2.56(q,J=7.2Hz,2H), 2.76 (br-s, 4H) , 

3.31 (ddd, J=13 .2,9.6,3. 6Hz, 2H) , 3 . 40 (s, 3H) , 3.59(br-s,4H), 
4 . 0 6 (m, 2H) , 6 . 7 7 (d, J=8 . 8Hz ,1H), 7.42(br-t,lH), 7 . 54 (s, 1H) , 
7.76(d,J=8.0Hz,lH) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) , 
8.23(dd,J=8.8,2.4Hz,lH), 9 . 0 1 ( d , J= 2 . 4Hz , 1H ) . 
„ The resulting free compound was converted into a 

^ hydrochloride in a conventional manner, and recrystallized from 

J: ethanol/ether , to give 0.62 g of the hydrochloride of the title 

compound as a white powder . 
™ Hydrochloride : 

m . p . ; 170°C 

[7 'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 5 ( t , J = 7 . 2H z , 3H) , 1.58- 

g 1.68(m,2H), 1.95-2.04 (m, 2H) , 3.23(m f 2H), 3.31(s,3H), 

3.38(m,2H), 3 . 5 1 - 3 . 5 9 (m , 5H ) , 3.64(m,2H), 3 . 97 (br - d , 2H ) , 
4.02(m,2H), 7 . 54 (br-d, 1H) , 7.64(br-t,lH), 7 . 7 8 < br - t , 1H ) , 
7 . 97 (br-d, 1H) , 8 . 1 1 - 8 . 1 5 (m , 2H) , 8 . 6 5 - 8 . 7 0 (m , 2 H ) , 11.34(br- 
s, 1H) . 

MS (FAB) m/z 432(M+H)\ 

Kxampl p 1 S4 Synfhpsis of 1 - f 4 - Pl"hy1 pi ppra z i n - 1 -yl ) - ^ - f 2 - f 4 - 
hydroxy me thylpippridin- 1 -yl ) pyri din - 5 - y 1 1 i goqii i nol i ne 
1~ t- i hydrochl nri d 
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3 - Bromo - 1 - ( 4 - e thylpiperaz in - 1 - yl ) i soquinol ine (1.35 g ) 
and [ 2 - ( 4 - e thoxy car bony lpiper id in - 1 - yl ) pyridin - 5 - 
yl] tributylstannum (1.71 g) were reacted in the presence of 
tetrakistriphenylphosphine dichloride (0.40 g) in xylene (50 

o 

ml) at 140 C for 5 hr . The reaction solution was concentrated 
and partitioned between ethyl acetate and water . The resulting 
organic layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was evaporated. The 
resulting residue in a pale yellow oil was dissolved in 
te trahydrof uran (30 ml) and reacted with lithium aluminium 
hydride (1.9 ml, 1M-THF solution). Water (0.07 ml), a 5N 
aqueous solution of sodium hydroxide (0.07 ml) and water (0.21 
ml) were added to the reaction solution in this order, which 
was stirred at room temperature for 1 hr. The reaction solution 
was filtered, and the resulting insoluble matters were washed 
with ethyl acetate, while the resulting filtrate was 
concentrated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
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to give 0.78 g of the free compound of the title compound as 
a pale yellow oil . ~ " "* 

Free compound: 

*H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

1 . 33 (dd, J=12 . 0 , 4 . 0Hz , 2H) , 1.43(dt,J=0.8,6.0Hz,lH), 1 . 86 (br- 
d,J=12,2H), 2.56(q,J=7.2Hz,2H), 2.76(br-s,4H), 

2 . 92 (dt, 2 . 4 , 12 . 8Hz, 2H) , 3.55(t,J=6Hz,2H), 3.59(br-s,4H), 
4.44<br-d # J=12.8,2H), 6 . 76 (d, J=8 . 8Hz , 1H) , 7 . 4 2 (br - t , 1H ) , 
7 . 5 4 (s, 1H) , 7 . 7 5 (d, J=8 . 0Hz, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) , 
8.23 (dd, J=8 . 8, 2 . 4Hz , 1H) , 9.01(d,J=2.4Hz,lH). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 0.45 g of the hydrochloride of the title 
compound as a white powder. 
Hydrochloride : 
m.p . ; 18 8°C 

1 H-NMR(4 00MHz / DMSO-d 6 ) ; 6 (ppm) 1.27(br-d,J=13.4Hz,3H) , 
1.34(t,J=7.2Hz,3H), 1.73-1. 86 (m, 1H) , 1.83(br-d,J=13.4,2H), 
3 . 23 <m, 2H) f 3 . 31 (m, 2H) , 3 . 3 2 - 3 . 3 7 (m , 2H ) , 3.42-3.56 (m,4H), 
3.98(br-d,2H) , 4 . 4 1 (br - d , 2H ) , 7 . 5 2 ( br - d , 1H ) , 7 . 64 (br- 
t , J = 7 . 6Hz, 1H) , 7 . 78 (br- t , J = 7 . 6Hz , 1H) , 7 . 9 7 ( br - d , J = 7 . 6Hz , 1H ) , 
8.11-8.15(m,lH), 8.13(s,lH), 8.65(br-d,J=7.6Hz,lH), 
8.68(br-s,lH), 1 1 . 14 (br - s , 1H ) . 
MS ( FAB ) m/z 432{M+H)\ 

Example 155 Synthesis of *3 - \2- ( S , 6 - d i hyd to - 2 H - pyra n - 4 - 
yl ) pyridin - S - y 1 ] - 1 - (4 -pthylpippra?in-l - yl * i soquinnl inp 
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ova 1 a f g 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained (127 mg , yield; 90%) from 5- 
bromo - 2 - ( 5 , 6 - dihydro - 2H - pyran - 4 - yl ) pyr idine (432 mg) and 3- 
bromo-1- ( 4 - e thylpiperaz in - 1 - yl ) isoquinoline (111 mg) . The 
resulting compound was converted into a oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 156 -15 9°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 0 (ppm) 1.23(br,3H), 2.51(br,2H), 

3.06(br,2H), 3.32(br,4H), 3.67(br,4H), 3.84(br,2H), 

4 . 26 (br, 2H) , 6 . 47 (s, 1H) , 7 . 63 (br , 1H) , 7 . 9 6 ( d , J= 8 . 0Hz , 1H ) , 

8 . 06 - 8 . 13 (m, 2H) , 8 . 3 8 ( d , J= 8 . 0Hz , 1H ) , 8.45(s,lH), 8.78(s,lH). 

MS (FAB) m/z 401(M+H)\ 

Free compound : 

*H-NMR (4 00MHz, CDC 1 3 ) ; 6 (ppm) 1.16(t,J=7.2Hz,3H), 
2.54(q,J=7.2Hz,2H) / 2.88(t / J=8.0Hz,lH), 2.73(br,4H), 
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3 . 52 (br, 4H) , 3.99(t,J = 5.6Hz,2H), 4 . 38 (q, J=2 . 8Hz, 2H) , 

.6.2.8-(br-,.lH)~,- 7 .-4-9 ( t , J = 8 . O H z , 1H) > -7 . 61 (t, J- 8-. OHz , 1H) , 

7 . 8 0 (dd, J- 8 . 4 , 2 . 4 Hz , 1H) , 7 .89 (d, J=8 . OHz , 1H) , 

8 . 10 <d f J-8 . OHz, 1H) , 8.38(s,lH), 8.49(d,J=8.4Hz,lH), 

8.74 (d, J=2.4Hz, 1H) . 

Kxampl p 1 S6 Synthesis of 3- [2- ( tehrahyrfrnpyran - 4 - 

yl ) pyri riin-S-yl 1 -1 - (4 -prhylpiperazin- 1 -yl ) i snqn innl inp 

oxa late 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 5 - bromo - 2 - ( te trahydropyran - 4 - 
yUpyridine (745 mg) and 3 - bromo - 1 - ( 4 - e thy lpiperaz in - 1 - 
yl ) isoquinoline (300 mg) . Methanol (10 ml) and palladium- 
carbon catalyst (25 mg) were added to the oil (387 mg) , and then 
reacted in hydrogen atmosphere overnight. The resulting 
reaction solution was filtered through Celite, and then 
evaporated. The resulting residue was basified by adding a IN 
aqueous solution of sodium hydroxide thereto, and then it was 
partitioned between ethyl acetate and water. The resulting 
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organic layer was washe with water, dried and concentrated . The 
-resulting residue was - purified by silica- gel column - 
chromatography (hexane/e thyl acetate system) , to give a yellow 
oil (260 mg, yield; 69%) . The resulting oil was converted into 
an oxalate in a conventional manner, to give the oxalate of the 
title compound as white crystals. 
Oxalate : 
m.p.; 158-160°C 

^-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.27(t,J=7.2Hz,3H), 
1.76(br,4H), 2.92(br,lH), 3.19(br,2H), 3 . 3 0 - 3 . 85 (m , 1 OH) , 
3 . 99 (d, J=ll . 2Hz , 2H) , 7 . 6 5 ( t , J= 8 . 0Hz , 1H ) , 7 . 7 6 ( t , J= 8 . 0Hz , 1H ) , 
7 . 86 (dd, J=8 . 4 , 2 . 0Hz , 1H) , 8 . 0 9 ( d , J= 8 . 0Hz , 1H ) , 
8.14(d,J=8.4Hz,lH), 8 . 37 (d, J=8 . 0Hz , 1H) , 8 . 4 6 (s , 1H) , 
8 . 61 (d, J=2 . 0Hz , 1H) . 
MS ( FAB ) m/z 403(M+H) + . 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 19 ( t, J=6 . 8Hz , 3H) , 1 . 82 - 
1.92(m,4H), 2 . 57 (q, J = 6 . 8Hz , 2H) , 2.78(br,4H), 2 . 7 8 - 2 . 9 8 (m, 1H) , 
3.55-3.59(m,6H), 4.11-4.14(m,2H), 7.50(t,J=8.4Hz,lH), 
7.61(t,J=8.4Hz,lH) , 7.68(dd,J=8.4,2.4Hz,lH) , 
7.89(d,J=8.4Hz,lH), 8.11(d,J=8.4Hz,lH), 8 . 36 (s , 1H) , 
8.48(d,J=8.4Hz,lH) , 8.57 (d,J=2.4Hz,lH) . 
Exampl e 157 Synt-hpsis of l-f4-H-M- 
pyr-i dyl ) prnpnxyl pbpnyl 1 -1 - (4 - pMiyl p i pprR7i n - 1 - 
yl ) i Roqninol inp hydrochloride 
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In the same manner as in Example 51, the free compound 
of the title compound was obtained (62 mg, yield; 23%) from 
3 - (4 - hydroxyphenyl ) - 1 - (4 - e thylpiperaz in - 1 -yl ) isoquinoline 
(201 mg) and 3 - ( 3 - methanesul f ona te propyl ) pyridine (194 mg) . 
The resulting free compound was converted into a hydrochloride 
in a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.19(t,J=7.2Hz,3H), 2.10- 
2 . 18 (m, 2H) , 2.57 (q, J = 7 . 2Hz, 2H) , 2.78 (br , 4H) , 
2.85(t,J=7.6Hz,2H), 3.60(br,4H), 4.04{t,J=6.0Hz,2H), 
6.98(d,J=8.8Hz,2H), 7.22 (dd, J-7 .6,4.4Hz, 1H), 
7.43{dt,J=8.0,1.2Hz,lH), 7.53-7.56(m,lH), 

7.56(dt,J=8.0,1.2Hz,lH), 7 . 62 (s, 1H) , 7.76<d,J=8.0Hz,lH), 
8.05(d,J=8.0Hz,lH), 8.11(d,J=8.8Hz,2H), 
8.46(dd,J=4.4,1.6Hz,lH), 8.51(d,J=2.0Hz,lH) . 
MS ( FAB ) m/z 453(M+H)\ 

Fvanipl p 1 5ft S y n t h p s i of 1 - M - Pthyl pi pprazin - 4 - yl ) - 3- (1- 
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phenyl pippra7in-4.y1 ) i soqn inolinp 




I 



1- ( 1 - Ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (631 mg) 
was dissolved in dioxane (15 ml), followed by the addition of 
1 -phenylpiperazine (331 mg) , 

tris (dibenzylideneacetone) ( chloroform) dipal ladium (0) (10 
mg) , tr i - o - tolylphosphine (12 mg) and t - bu toxysodium (231 mg) , 
and the resulting mixture was stirred in nitrogen atmosphere 
at 100°C overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) , evaporated, and then 
purified by (NH) silica gel column chromatography (ethyl 
ace tate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the oxalate 
of the title compound as a gray amorphous (196 mg, yield; 20%) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.22(3H,t,J = 7.2Hz), 
3.08(2H,q,J=7.2Hz), 3.24-3.32{8H,m), 3.46-3.62(4H,m), 
3.63(4H,t,J=4.4Hz), 6 . 67 (1H . s) , 6.80(2H,d,J=8.8Hz), 
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7 . 21 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.23(lH,dd,J=8.8Hz,7.2Hz), 
7.49(lH,.ddd,J=8Hz f 7Hz, 1.2 Hz) , 7 . 6 3 UH , d , J= 8 Hz ) , - 
7 . 87 (1H, d, J=8Hz) . 
ESI -Mass ; 402 (MH*) . 

Example 159 Synthesis of 1 - M - prhy1pippra7in-4-yl ) - ^ - n - ( ? - 

pyri Hyl )pipp ra7in-4-yl1 i anqn i noli ne 



In the same manner as in Example 158, the oxalate of the 
title compound was obtained as a pale amorphous (533 mg, yield; 
42%) from 1- ( 1 - e thylpiperaz in - 4 - yl ) - 3 - bromoi soquinol ine (760 
mg) and 1 - ( 2 - pyr idyl ) piperaz ine (1.162 mg) . 
Oxalate : 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.23 (3H, t,J = 7.2Hz) , 

3.10(2H,q,J=7.2Hz), 3.26-3.36(4H,m), 3.46-3.64 (4H,m), 3.57- 

3.66(8H,m), 6 . 65 (1H, ddd, J=7Hz ,5Hz,0.8Hz) # 6 . 66 (1H, s) , 

6.89(lH,d,J=8.8Hz), 7 . 21 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 

7 . 4 8 ( 1H, ddd, J=8Hz , 7Hz,1.2Hz), 7 .-55 (1H, ddd, J=8.8Hz,7Hz,2Hz) , 

7.62(lH,d,J=8Hz), 7.87(lH,d,J=8Hz), 

8 . 13 (1H, ddd, J=5Hz, 2Hz, 0 . 8Hz) . 




N 




Et 
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ESI -Mass ; 403 (MH~) . 
F.vampVft- 1 fi-O- Synthesis Qf 1-14- ( 4 -morphol i nyl Iphpnyl } -1 - (4 - 

ethyl pi per a z i n - 1 - yl ) i soquinol ine d i hydrochl ori dp 



4 - (4 - Morphol inyl ) benzonitrile obtained by reacting 4- 
f luorobenzoni tr ile (10.89 g) and morpholine (7.84 g) in the 
presence of potassium carbonate (12.42 g) in dimethyl sulfoxide 
(45 ml) was reacted with N-methyl - o - toluamide (8.019 g) 
according to Example 10-1, to give 6.840 g of 3- [4- (4- 
morpholinyl) phenyl] isoquinolin- 1 -one . 

The resulting 3- [4- (4 -morphol inyl ) phenyl] isoquinolin- 
1-one (1.523 g) was reacted in the same manner as in Example 
66, and then purified by silica gel column chromatography 
( chloroform/me thanol system), to give 1.623 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

*H - NMR ( 4 0 0MH z , CDC1 3 ) ; <5 (ppm) l.X7(t,J = 7.2Hz,3H), 
2.55(q,J=7.2Hz,2H), 2.75(br-t,4H), 3.23(t,J=4.8Hz,4H), 
3.58(br-t,4H), 3.88(t,J=4.8Hz,4H), 6.99(d,J-9.0Hz,2H), 




N 
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7 . 41 (br- 1, 1H) , 7.55 (br-t, 1H), 7 . 60 (s, 1H) , 7 .75 (d, J=8 . OHz, 1H) , 

8 r05"(drJ=8 . "4 "Hz , 1H) 7 " 8 . 11 (d, J=9 . OHz , 2H) . - ■- - -- - .- - 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tal 1 i zed from 
ethanol/ether , to give the hydrochloride of the title compound 
as a yellow powder. 
Hydrochloride : 
m.p.; 242-245°C (decomp.) 

*H - NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.19- 
3 .28 (m, 6H) , 3.30-3. 38 (m,2H) , 3.54(br-t,2H), 3 . 6 2 (br - d , 2H) , 
3 . 82 (br- t, 4H) , 3 . 9 8 (br - d , 2H) , 7.19(d,J=8.6Hz,2H), 7.56 (br- 
t, 1H) , 7 .71 (br- t, 1H) , 7 . 95 (d, J=7 . 6Hz, 1H) , 7 . 9 8 (s, 1H) , 
8 . 09 (d, J=8 . 4Hz , 1H) , 8.12(d,J=8. 6Hz , 2H) , 1 1 . 1 3 ( br - s , 1H ) . 
MS (FAB) m/z 403(M+H)\ 

Rvampl p> 1 61 Syn Miprir of 1 - (1 - Pthyl pi ppra ? i n - 4 - yl ) f^- 
hyfirnxympfhyl t-h i nphpn - 4 - yl ) i soqn innl inp rH hyri-rorhl ori rig 
M fi 1 - 1 ) 2 - ( 4 - Rrnninfh i nphpn - 2 - yl ) -1 f V riinynlanP' 



4 - Bromo - 2 - thiophenecarboxyaldehyde (50 g) was dissolved 
in toluene (500 ml) , followed by the addition of ethylene glycol 
(81 g) and p - toluenesul f onic acid (572 mg) . The resulting 
mixture was heated under reflux overnight with a Dean-Stark 
apparatus. After cooling as it was, the reaction mixture was 
washed sequentially with an aqueous solution of saturated 



Br 
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sodium bicarbonate and brine , dried (over MgSOJ and evaporated . 

The resulting residue was purified by silica gel column' * 

chromatography (ethyl ace tate/hexane system) , to give the title 

compound as a yellow oil (55 g, yield; 89%) . 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 4.00-4.13(4H,m), 6 . 06 (1H, s) , 

7 . 0 8 (1H, d, J=l . 2Hz) , 7.21(lH,d,J=1.2Hz). 

(1 fii - 2) 4 -Tributyl st.annyl - 2 - thiophenecarhoxya Idehyde 



2 - ( 4 - Bromothiophen - 2 - yl ) -1,3- dioxolane (2.351 g) was 
dissolved in xylene (30 ml) , followed by the addition of 
bis ( tributyl tin) (5.1 ml) and tetrakis ( triphenylphosphine) 
palladium (116 mg) . The resulting mixture was heated under 

o 

stirring in nitrogen atmosphere at 120 C for 1 hr . After the 
resulting insoluble matters were filtered off, the resulting 
solution was evaporated, and then purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a pale yellow oil (1.165 g, yield; 29%) . 
'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.90(9H,t,J = 7.2Hz), 1.07- 
1.12(6H,m), 1.28-1.38(6H,m), 1.50-1.58(6H,m), 

7 . 72 (1H, d, J=l . 2Hz) , 7.79(lH,d,J=1.2Hz), 7.79(lH,d,J=1.2Hz), 
9 . 99 (1H, d, J=l . 2Hz) . 

M 1 - ~\ ) 1 - (1 ■F.f.hy1pippra7in-4-yl ) - ^ - (7 ~ fnrmyl th i ophen - 4 - 
yl ) i soqu i nol ine 



(Bu) 3 Sn 
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I 



1- ( 1 - Ethylpiperaz in - 4 - yl ) - 3 - bromoi soquinol ine (356 mg) 
was dissolved in xylene (30 ml) , followed by the addition of 
4 - tributylstannyl - 2 - thiophenecarboxyaldehyde (1.165 g) and 
tetrakis ( triphenylphosphine) palladium (35 mg) . The resulting 
mixture was heated under stirring in nitrogen atmosphere at 
120°C overnight. Then, it was diluted with ethyl acetate and 
extracted with 2N hydrochloric acid. The resulting aqueous 
layer was washed with ethyl acetate, basified with 8N sodium 
hydroxide, and then extracted with ethyl acetate. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting product was purified by 
silica gel column chromatography (ethyl ace ta te/hexane system) , 
to give the title compound as a yellow oil (265 mg , yield; 73%) . 
X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(3H,t,J = 7.2Hz), 
2.56(2H,q,J=7.2Hz), 2.76(4H,t,J=4.4Hz), 3.57(4H,t,J=4.4Hz), 
7.48 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 55 ( (H, ddd, J=8Hz,7Hz,1.2Hz), 
7 . 77 (1H, d, J = 8Hz) , 8 . 07 (1H, d, J = 8Hz) , 8.37(2H,s), 10.00(lH,s). 
(1 fil -4) 1 - M - F.thyl pi pgr* 7. i n - 4 - yl) - 1 - (2 - 

hydrnxympMiyl th i nphpn - 4 - y 1 ) i snqn inolinp (ii hyHrnrhl nri Hp 
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S 



OH 




1- ( 1 - Ethylpiperazin - 4 - yl ) -3- ( 2 - f ormyl thiophen - 4 - 
yl) isoquinoline (141 mg) was dissolved in ethanol (10 ml), 
followed by the addition of sodium borohydride (8 mg) under 
ice-cooling, and the resulting mixture was stirred at room 
temperature for 30 min . The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was converted into a hydrochloride in a 
conventional manner, and then recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (130 mg, yield; 75%). 
Hydrochloride : 

o 

m.p.; 170 C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.30(3H,t,J-7.2Hz), 3.15- 
3.22{2H,m) / 3.29(lH,t,J=llHz), 3.32(lH,t,J=llHz), 
3 . 49 (2H, t , J=13 . 4Hz) , 3 . 5 7 ( 2H , d , J= 1 1Hz ) , 3 . 9 4 ( 2H , d , J= 1 3 . 4Hz ) , 
4 . 66 (2H, s) , 7 . 55 <1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 7.62(lH,d,J=1.6Hz), 
7 . 69 (1H, ddd, J = 8Hz,7Hz,1.2Hz), 7 . 86 (1H, s) , 7.89(lH,d,J=8Hz), 
8.02(lH,d,J=1.6Hz), 8.05(lH,d,J=8Hz). 
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ESI -Mass ; 354 (MH*) . 

FvampIP 162 SynMiPs i of 1 - M - Pthy 1 p i ppra 7. \ n - 4 - y 1 (2 
hyHrnyyniPthyl \ nphpn - 5 -yl ) i aoqiii nnl inp d \ hydrnrhl orif^P 
(1 62 - 1 ) 2- ( S -Rr nmnl-hi nphpn - 2 -yl 1 -1 . Vdinxnlanfi 



In the same manner as in Example 161-1, the title compound 
was obtained as a brown oil (57.2 g, yield; 93%) from 5- 
bromo- 2 - thiophenecarboxaldehyde (50 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3 . 9 6 - 4 . 1 3 ( 4H , m) , 6 . 01 (1H, s) , 

6 . 9 0 (1H, d, J=3 . 6Hz) , 6 . 9 3 ( 1H , d , J= 3 . 6Hz ) . 

M 62 - 21 [S- (1 , VDinvan^-yn fhinphfin-2 - yl ] -1 f ^ r 2- 

di oxaboryl ate 



2 - ( 5 - Bromothiophen - 2 - yl ) -1,3- di oxo lane (2.351 g) was 
dissolved in te trahydrof uran (10 ml) , to which was then added 
2.5 M n-butyl 1 i thium/hexane solution (4 ml) in nitrogen 
atmosphere at -78 °C, and the mixture was stirred for 30 min. 
Then, trimethoxyborane (1.3 ml) was added thereto, and the 
mixture was stirred for 30 min, and then it was stirred at room 
temperature for 30 min. 2N Hydrochloric acid (10 ml) was added 
to the reaction mixture, and then the mixture was stirred for 
30 min. Thereafter, the resulting mixture was extracted with 
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ether. The resulting organic layer was evaporated. The 
resulting- residue was dissolved- in ether, followed by- -the- - 
addition of trimethylene glycol (529 mg) . The resulting 
mixture was stirred at room temperature for 90 min, and then 
evaporated. The resulting residue was dissolved in toluene, 
followed by the addition of trimethylene glycol (3.517 g) and 
p - toluenesul f onic acid (9 mg) , and the resulting mixture was 
heated under reflux with a Dean-Stark apparatus for 3 hr . After 
cooling as it was, the reaction mixture was washed with water,, 
dried (over MgS0 4 ) and evaporated, to give the title compound 
as a pale yellow oil (1.516 g, yield; 60%) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.40-1.46(lH,m) , 2.00-2.08(2H,m) , 
2.15-2.28(lH,m), 3 . 9 3 - 4 . 0 0 ( 2H , m) , 4.13(4H,t,J=5Hz), 4.20- 
4 . 28 (2H, m) , 5 . 74 (1H, s) , 7.15(lH,d,J-3.6Hz), 
7 .40 (1H, d, J=3 . 6Hz) . 

(162-1) 1 - M -F!hhy1pi ppra7in-4-y1 ) - 1 - (2 - fnrmy l 1~h i nphpn - A - 
yl ) i snqu inol i ne 



1- ( 1 - E thylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (480 mg) 
was dissolved in N, N- dimethyl f ormamide (12 ml) , followed by the 
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addition of [5 - { 1 , 3 - dioxan- 2 -yl ) thiophen- 2 - yl] -1,3,2- 
dioxaborate (643 mg) , tetrakis ( triphenylphosphine) palladium 
(23 mg) and cesium carbonate (977 mg) , and the resulting mixture 

o 

was heated under stirring in nitrogen atmosphere at 100 C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
product was purified by silica gel column chromatography 
(toluene/acetone system), and then dissolved in 
tetrahydrof uran (10 ml) . IN Hydrochloric acid (10 ml) was added 
thereto, and the mixture was stirred for 1 hr . The reaction 
solution was basified by adding 5N sodium hydroxide thereto, 
followed by the extraction with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated, to give the title compound as a brown solid (494 
mg, yield; 93%) . 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 1.17(3H,t,J=7.2Hz), 
2.54(2H,q,J=7.2Hz), 2.73(4H,t,J=4. 8Hz) , 3.62(4H,t,J=4.8Hz), 
7 . 50 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7.62(1H, ddd , J=8Hz,7Hz,1.2Hz) , 
7 . 66 (1H, s) , 7.70(lH,d,J=4Hz), 7.77(lH,d,J = 4Hz), 
7 . 79 <1H, d, J=8Hz) , 8.06(lH,d,J=8Hz), 9.92(lH,s). 
M 2 - 4 ) 1 - M -Kt.hylpipprazin-4-yl) - 3- (2- 

hydrnxymfithyl t_h i nphpn - S » yl ) i soqu inol inp di hydrnrhl nridp 
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OH 



N 




I 



In the same manner as in Example 161-4, the hydrochloride 
of the title compound was obtained as a yellow crystals (130 
mg, yield; 75%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - ( 2 - 
f ormyl thiophen - 5 -yl ) isoquinoline (120 mg) . 
Hydrochloride : 
m.p.; 180 °C (decomp.) 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.29(3H,t,J=7.2Hz), 3.15- 

3 . 2 5 (2H, m) , 3 . 2 9 ( 1H , t , J- 1 1 . 2Hz) , 3 . 3 2 ( 1H , t , J= 1 1 . 2Hz) , 

3 . 4 5 (2H, t, J=13 . 4 Hz) , 3 . 5 9 ( 2H , d , J= 1 1 . 2H z ) , 

3.93(2H,d,J=13.4Hz), 4.63(2H,s), 6 . 97 < 1H , d , J= 3 . 6Hz ) , 

7.54 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 7.61(lH,d,J=3.6Hz) , 

7 . 69 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7.88(lH ( s) ( 7.89(lH,d,J=8Hz), 

8 . 05 (1H, d, J=8Hz) . 

ESI -Mass ; 354 (MH*) . 

Example 163 .gynrhpRi s of 1 - (1 -ftthyl pi ppra7.i n - 4 - yl ) -1- [2 - (2- 
hydroyyp thy! ) thi nphpn - S - yl 1 i snqn innlinp cii hydrorhl nrifip 
M 63 - 1 ) 2- \7 - fr-Rnl-yldimftthylRilyl nyy) pfhyl ] fh i nphpnp 
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2 - (2 -Thienyl) ethanol (2.6 g) was dissolved in N,N- 
dimethylf ormamide (20 ml) , followed by the addition of t- 
butyldimethylsilyl chloride (3.667 g) and imidazole (1.634 g) , 
and the mixture was stirred at room temperature overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgSOJ and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
colorless oil (4.87 g, yield; 100%). 

X H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 0 . 03 (6H, s) , 0 . 89 (9H, s) , 
3.04(2H,t,J=6.8Hz), 3.82(2H,t,J=6. 8Hz) , 
6.83(lH,dd,J=3.6Hz,lHz) , 6.93(lH,dd,J=5Hz,3.6Hz) , 
7 . 13 (1H, dd, J = 5Hz, 1Hz) . 

(163-2) 1 - M -Kthy1pippra7in-4-y1 ) -3- 12- (2- 

hydrnxy ethyl ) thi ophen - S - yl ] i snqn i nol inp dihydrorhl nridp 




I 
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In the same manner as in Example 167-2, the hydrochloride 
of the^title compound was obtained as yellow brown crystals (722 
mg, yield; 64%) from 2-[2-(t- 

butyldimetylsilyloxy) ethyl] thiophene (2.435 g) and 1-(1- 
ethylpiperaz in - 4 - yl ) - 3 - bromoisoquinol ine (809 mg) . 
Hydrochloride : 
m.p. ; 129-134°C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 

2 . 93 (2H, t, J=6 . 4Hz) , 3 . 15 - 3 . 24 (2H, m) , 3 . 2 8 ( 1H , t , J= 1 1 . 6Hz) , 

3 . 31 <1H, t, J=ll . 6Hz) , 3 . 4 5 (2H, t, J=13 . 2Hz) , 

3 . 59 (2H, d, J=ll . 6Hz) , 3 . 6 3 ( 2H , t , J= 6 . 4Hz ) , 3 . 9 1 ( 2H , d , J- 1 3 . 2Hz ) , 

6 . 9 0 (1H, d, J=3 . 6Hz) , 7 .52 (1H, ddd, J=8Hz, 7 Hz, 1 .2Hz) , 

7 . 58 (1H, d, J=3 . 6Hz) , 7 . 6 8 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 7.85<lH,s), 

7 . 8 8 (1H, d, J=8Hz) , 8 . 04 (1H, d, J=8Hz) , 1 0 . 7 5 ( 1H , br - s ) . 

ESI -Mass ; 368 (MH*) . 

Fvampl p 1 6 4 fiyn t-h^.c; -j of 1 - M - Pthyl pi ppra? i n - 4 - yl ) - ^ - [2 - (1 - 
hyfirnxyprnpyl Uhi ophpn - 4 - yl 1 i soqin noline hydrochloride 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (226 





Et 
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mg, yield; 73%) from 1 -( 1 - e thylpiperaz in - 4 - yl )- 3 -( 2 - 

f ormylthiophen : 4 -yl) isoguinoline (233 mg) and 3M _ . 

ethylmagnesium bromide (0.7 ml). 

Hydrochloride : 

X H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 0.89(3H,t,J=7.4Hz), 
1 . 22 (3H, t f J = 7 . 2Hz) , 1 . 7 0 - 1 . 7 8 ( 2H , m) , 2 . 97 - 3 . 07 ( 2H , br - s ) , 
3.18-3.32(4H,br-s), 3.47-3.72(4H,br-s), 4 . 72 ( 1H , t , J- 6 . 4Hz) , 
7 . 54 (1H, dd, J=8Hz, 7Hz) , 7 . 5 8 ( 1H , s ) , 7 . 6 9 ( 1H , dd , J = 8Hz,7Hz) , 
7 . 84 (1H, s) , 7 . 88 (1H, d, J=8Hz) , 7.98(lH,s), 8 . 05 (1H, d, J=8Hz) . 
ESI -Mass ; 382 (MH* ) . 

FlvampIP IfiS fiyn f h m i .g of 1 - ( 1 - Ffhyl p i ppra 7in-4 -yl Ul- ■ f 1 - 

hyri rnxyprnpyl ) Mil ophpn - 5 - yl ) i snqin nnlinp hyrir-orhlor-Trif* 




I 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a brown amorphous (197 
mg, yield; 79%) from 1 -( 1 - e thylpiperaz in - 4 - yl )- 3 -{ 2 - 
f omyl thiophen - 5 - yl ) i soquinol ine (181 mg) and 3M 
ethylmagnesium bromide (0.7 ml) : 
Hydrochloride : 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0.88(3H,t,J=7.4Hz), 
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1 . 19 (3H, t, J = 7 . 2Hz) , 1.68-1.74(2H,m), 2.90-3.02(2H,br-s), 
3 . 10 -3_. 2 7 ( 4_H, br-s ) , _3 . 4 5 - 3 . 6 2 ( 4H , br.- s )-, - 4 . 68 ( 1H , t , J=6 4 Hz ) r 
6 . 94 (1H, d, J=3 . 6Hz) , 7.52 ( 1H , ddd , J= 8Hz , 1Hz, 1 . 2Hz) , 
1 . 59 (1H, d, J=3 . 6Hz) , 7 . 68 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.84(lH,s), 
7 . 87 (1H, d, J=8Hz) , 8 . 0 3 (1H, d, J=8Hz) . 
ESI -Mass ; 382 (MH* ) . 

Kxampl f> 16 6 fiynMiPRi s of 3- [2- ( tptrahydrnpyrpin - 4 - 
yl ) thi ophpn - S -yl 1 - 1 - f 4 - ftthyl pi ppra?i n - 1 - yl ) i snqu innl itip 
hydrorhl nri H<=> 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (330 mg , yield; 86%) from 
4 - bromo - 2 - ( te trahydropyran - 4 - yl ) thiophene (700 mg) and 3- 
bromo-1- (4 - ethylpiperazin - 1 -yl) isoquinoline (300 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 251-253°C 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.3 3 (t, J=7.2Hz, 3H) , 1.62- 
1 ,74 (m, 2H) , 1 . 94. (br , 1H),, 3.06-3. 16 <m, 2H) , 3.18-3.26 (m, 2H) , 
3 . 30-3 . 38 (m, 2H) , 3 . 42 - 3 . 52 (m, 4H) , 3 . 61 (d, J = ll . 6Hz, 2H) , 
3.94 (d, J=14.0Hz,4H) , 6 . 9 6 ( d , J = 4 . 0Hz , 1H ) , 7 . 5 6 ( t , J= 8 . OHz , 1H ) , 
7.64 (t, J=4 . OHz ,1H), 7 . 72 (d, J=8 . OHz , 1H) , 7 . 89 (s, 1H) , 
7.91(d,J=8.0Hz,lH), 8 . 07 (d, J=8 . OHz , 1H) . 
MS ( FAB ) m/z 408 (M + H)\ 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 (t, J = 7 . 2Hz , 3H) , 1.83- 

2 . 05 (m, 4H) , 2.55(q,J=7.2Hz,2H), 2.74(t,J=4.4Hz,4H), 3.05- 

3.10(m,lH), 3 . 51 - 3 . 58 (m, 6H) , 4 . 0 6 - 4 . 0 9 (m , 2H ) , 

6 . 8 3 (dd, J- 3 . 6 , 0 . 4 Hz , 1H) , 7.40 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7 . 48 (d, J=3 . 6Hz, 1H) , 7.49(s,lH), 7 . 5 5 (ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 
7 . 72 (d, J-8 . OHz, 1H), 8.02(d,J=8. OHz , 1H) . 

FvamplP 167 ^yni-hpsi a of 1 - (1 - e thy 1 p i pera z i n - 4 - y 1 ) - 3- [4 - 

methyl - S - ( 7 - byrirnyypt-hyl )l-hia?n1 - 2.y1] i snqn inol ine 
d i hydrochl oride 

(167-1) 4-Mpthyl - 5 - f^-hpnzyl oxyphyl )fhia7n1p 



2 - (4 -Methyl - 5 - thiazolyl ) ethanol (25.71 g) was dissolved 
in tetrahydrof uran (200 ml), followed by the addition of 60% 
sodium hydride (7.185 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 1 hr. Thereafter, 



Me 
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the it was ice-cooled again, followed by the. addition of benzyl 

bromide .(21. 4 ml) and te trabu tylammonium bromide (665 mg) . .... The 

resulting mixture was stirred at room temperature overnight. 
The reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
oil (39.059 g, yield; 93%). 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 2.40(3H,s), 3 . 0 6 ( 2H , t , J= 6 . 6Hz ) , 
3 . 66 (2H, t, J=6 . 6Hz) , 4.54(lH,s), 7 . 2 6 - 7 . 3 7 ( 5H , m) , 8.57(lH,s). 
(1 fi7 - 2) 1 - M -RM iy1pippra7in-4-y1 1-1- U-methvl-5- (2- 
Hpn?y1 nyypf hyl ) f h iaznl - 2 - y 1 1 isoqui nol i np 



Me 




I 



4 -Methyl -5- ( 2 - benzyl oxy ethyl ) thiazole (2.333 g) was 
dissolved in te trahydrof uran (20 ml) , followed by the addition 
of 2.5 M n-butyl lithium (4 ml) in nitrogen atmosphere at - 
78°C, and the resulting mixture was stirred for 50 min. 
Tributyl tin chloride (2.8 ml) was added there to , and the mixture 
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was stirred for 1 hr . Sequentially, it was stirred at room 
temperature for 30 min . The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was dissolved in xylene (30 ml) , followed by 
the addition of 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 
bromoisoquinoline (506 mg) and 

tetrakis ( triphenylphosphine) palladium (121 mg) , and the 
resulting mixture was heated under stirring in nitrogen 
atmosphere at 120°C overnight. The reaction solution was 
diluted with ethyl acetate and extracted with 2N hydrochloric 
acid . The resulting aqueous layer was washed with ethyl acetate, 
basif ied with 8N sodium hydroxide, and then extracted with ethyl 
acetate. The resulting organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/acetone system) , to give the title compound as a yellow 
oil (512 mg, yield; 69%) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.17(3H,t,J = 7.2Hz), 2.44(3H,s), 
2 . 54 (2H, q, J = 7 . 2Hz) , 2.74(4H,t,J=4.4Hz), 3.10(2H,t,J=6. 6Hz) , 
3 . 57 (4H, t, J = 4 . 4Hz) , 3.57(4H,t,J=4.4Hz), 3.72(2H,t,J=6. 6Hz) , 
4 . 57 (2H, s) , 7.26-7.38(5H,m), 7 . 47 ( 1H, ddd, J=8Hz ,7Hz, 1.2Hz) , 
7 . 5 8 ( 1H, ddd ,J=8Hz,7Hz,1.2Hz) , 7.82(lH,dd,J=8Hz,1.2Hz) , 
8 . 04 <1H, s) , 8 . 0 5 (1H, dd, J=8Hz, 1 . 2Hz) . 

(167-1) 1 - (1 -Kfhy1pippra7in-4-y1 ) -1- \A -mpfhyl -S- (7- 
hydroxy ethyl ) thiazol - 2 - yl 1 isoquinol inp d i hyHrnrhl nri rt<=> 
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Me 




I 



1- (l-Ethylpiperazin-4 -yl) -3- [4 -methyl - 5 - (2- 
benzyloxy ethyl ) thiazol-2-yl] isoquinoline (512 mg) was 
converted into a hydrochloride, which was then dissolved in 
ethanol (7 ml) , followed by the addition of palladium hydroxide 
(222 mg) , and the mixture was stirred in hydrogen atmosphere 
at room temperature for 3 days. After palladium hydroxide was 
filtered off, the resulting residue was purified by silica gel 
column chromatography (methylene chlor ide/methanol system) . 
The resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/i sopropyl ether, to give the hydrochloride of the title 
compound as pale yellow crystals (129 mg, yield; 27%). 
Hydrochloride : 
m.p. ; 149-154°C 

'H-NMR (4 00MHz, DMSO-d s ) ; 6 (ppm) 1.30(3H,t,J = 7.2Hz), 2 . 35 (3H, s) , 
2.91(2H,t,J=6.4Hz), 3.15-3.24(2H,m), 3.30(lH,t,J=11.6Hz), 
3.33(lH,t,J=11.6Hz), 3.47(2H,t,J=13.2Hz), 

3 . 60 (2H, d, J=ll . 6Hz) , 3 . 6 0 ( 2H , t , J= 6 . 4Hz ) , 3 . 9 3 ( 2 H , d , J= 1 3 . 2Hz ) , 
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7 . 6 2 (1H, ddd, J=8Hz , 7 Hz , 1 . 2Hz) , 7 . 7 4 (1H, ddd, J=8Hz,7Hz,l. 2Hz) , 
8.06 (lH,d, J=8Hz) , 8.10(1H, d, J=8Hz) , 8._14 (1H, s) _ _ . . 

10 . 92 (1H, br- s) . 
ESI -Mass ; 383 (M*T) . 

^yamplP ifift Synthesi s of 1 - ( 1 - ethyl pi peraz i n - 4 -yl ) - 3 - ( 2 - 

hyHrnyymPl-hyl j-hia? n1 - S- yl 1 i snqin nnlinp di hy^ror hl ori dp 
(1 fift - 1 ) ?• - (1 , ^ -ni oxan - 3 -yl ) thia7olP 



2 -Thiazolecarboxaldehyde (1 g) was dissolved in toluene 
(50 ml) , followed by the addition of trimethylene glycol (3.36 
g) and p - toluenesul f onic acid (17 mg) . The resulting mixture 
was heated under reflux with a Dean-Stark apparatus for 4 hr. 
After cooling as it was, the reaction mixture was washed 
sequentially with an aqueous solution of saturated sodium 
bicarbonate and brine, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a brown solid (1.104 g, yield; 73%) . 



'H-NMR (4 00MHz , CDC1 3 ) ; (5 (ppm) 1.45-1.53(lH,m), 2 . 2 0 - 2 . 3 4 ( 1H , m) , 
4.00-4.08(2H,m), 4.26-4.34(2H,m), 5.91(lH,s), 
7 . 38 (1H, d, J«3 . 2Hz) , 8.01(lH,d,J=3.2Hz). 
M 6 B - 2 ) 1 - (1 - Ethyl pi perazi n - 4 -yT ) -3 - [2- (1 , 3-ciinxan-2- 
y 1 ) th iazol - S -yl] i soqu i no 1 ine 
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I 



In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (231 mg, yield; 35%) from 2- 
(1, 3 -dioxan-2-yl) thiazole (1.104 g) and 1-(1- 
ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (538 mg) . 
*H - NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1.17(3H,t,J = 7. 2Hz) , 1.47- 
1.53(lH,m), 2.50-2.56(lH,m), 2.54(2H,q,J=7.2Hz), 
2.72(4H,t,J=4.8Hz), 3.57(4H,t,J=4.8Hz), 4.02-4.10(2H,m), 
4.30-4.36(2H,m), 5 . 80 (2H, s) , 7 . 46 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 
7.57(lH,s), 7 . 59 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 74 (1H, d, J-8Hz) , 
8 . 0 3 (1H, d, J=8Hz) , 8 . 25 (1H, s) . 

(168-3) 1 - M -Ethyl pi pgr a zi n - 4 - yl ) - 3 - (2 - formyl thia?nl - S - 
yl) isoquinnlinp 




CHO 



I 
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1 - ( 1 - Ethylpiperazin- 4 -yl) - 3 - [2 - (1,3 - dioxan-2 - 
yl ) thiazol - 5 - yl] isoquinoline (205 mg) was _ dissolved in 
tetrahydrof uran (4 ml), followed by the addition of IN 
hydrochloric acid (3 ml) , and the resulting mixture was stirred 
at room temperature for 8 hr . The reaction solution was 
basified by adding 8N sodium hydroxide thereto, and then 
extracted with in ethyl acetate. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated, to 
give the title compound as a colorless oil (155 mg, yield; 80%) . 
^-NMR (4 00MHz , CDC1 3 ) ; 0 (ppm) 1.18(3H,t,J=7. 2Hz) , 
2.55(2H,q,J=7.2Hz), 2.74(4H,t,J=4. 8Hz) , 3 . 6 0 ( 4H , t , J= 4 . 8Hz ) , 
7 . 5 3 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 . 65 (1H, ddd, J=8Hz , 7 Hz , 1 . 2Hz) , 
7 . 69 (1H, s) , 7 . 81 (1H, d, J=8Hz) , 8.06(lH,d,J=8Hz), 8.56(lH,s), 
9 . 99 (1H, s) . 

M 6fi -4) 1 - (1 -Ethylpiperazin- 4 -yl ) - 3 - ( 2- 

hydroxyme thyl thiazol -5-yl) i soqu inol i ne di hydrochl ori de 




I 

Et 

In the same manner as in Example 161, the hydrochloride 
of the title compound as a yellow amorphous (79 mg , yield; 82%) 
from 1- ( 1 - e thylpiperaz in - 4 - yl ) -3- ( 2 - f ormyl thiazol - 5 - 
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yl) isoquinoline (205 mg) . 

Hydrochloride: _ . . _ * 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 ( 3H , t , J = 7 . 2Hz ) , 3.15- 
3 . 2 3 (2H, m) , 3 . 2 8 ( 1H , t , J= 1 1 . 6Hz) , 3 . 3 1 ( 1H , t , J= 1 1 . 6Hz) , 
3.49(2H,t,J=13.2Hz), 3 . 58 (2H , d , J«ll . 6Hz ) , 
3.94(2H,d,J=13.2Hz) , 4 .73 (2H, s) , 

7 . 58 (1H, ddd, J-8Hz ; 7Hz , 1 . 2Hz) , 7 . 7 3 (1H, ddd, J=8Hz,7Hz,1.2Hz), 
7 . 9 0 (1H, d, J=8Hz) , 7 . 98 (1H, s) , 8 . 07 ( 1H , d , J= 8Hz ) , 
8 . 35 (1H, d, J=2Hz) , 11 . 00 (lH,br- s) . 
ESI -Mass ; 355 (MH + ) . 

Kvampi p 16 9 Synt-hpg-i p. of i - (i -ethyl pi perazin-4-yl ) - V fl - ( 2 - 

hyHrnvypfhyl ) pyra 7r>1 - ^ - y 1 1 i sn gn innl itip H \ hydros hi nridp 
M fiQ - 1 ) 1 - M - Rf.hyl pi pprazi n - 4 -yl )-Vf1-f?,- 
hpnzyl oyypthyl ) py^ a 7.nl-^-yl] i snqu innlinp 




I 



In the same manner as in Example 167-2, the title compound 
was obtained as a yellow oil (386 mg , yield; 87%) from 1- 
( 2 - benzyloxye thyl ) - 3 - bromopyrazole (1.144 g) described in 
Production Example 42 of JP-A 9-984331 and 1-(1- 
e thylpiperazin - 4 -yl) - 3 - bromoi soquinol ine (320 mg) . 
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'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(3H,t,J = 7.2Hz), 

2 . 55 (2H, q, J = 7 . 2Hz) , 2 . 7 4 ( 4 H , t , J = 4 . 4 Hz ) L 3 J 53 (4H, t , J=4 . 4Hz) , 

3.89(2H,t,J=5.4Hz), 4.38(2H,t,J=5.4Hz), 4.51(2H,s) , 7.24- 

7 . 3 6 (5H, m) , 7 . 3 8 (1H, s) , 7 . 4 0 (1H, ddd, J = 8Hz , 7 Hz , 1 . 2 Hz ) , 

7 . 55 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 . 7 0 ( 1H , d , J= 8Hz ) , 

8.03(lH,d,J=8Hz), 8 . 04 (1H, s) , 8 . 08 (1H, s) . 

M fig - 7) 1 - (1 -E t- h ylpiperazin-4-yl ) - 3 - [1 - ( 2- 

hydrnvypthyl ) py-razol - ^ -yl 1 i snqin nnlinp Hi hyHrnnhl nri dp 




I 



In the same manner as in Example 167, the hydrochloride 
of the title compound was obtained as pale yellow crystals (340 
mg, yield; 92%) from 1- ( 1 - e thylpiperaz in - 4 - yl ) -3- [1- (2- 
benzyloxye thyl ) pyrazol - 3 - yl ] i soquinol ine (386 mg) . 
Hydrochloride : 
m.p. ; 134 - 14 0°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.31(3H,t,J=7.2Hz), 3.14- 
3.25(2H,m), 3.29(lH,t,J=11.2Hz), 3.32(lH,t,J=11.2Hz), 
3 . 49 (2H, t, J=13 . 2Hz) , 3.57 (2H,d,J=11.2Hz) , 3 . 7 6 ( 2H , t , J= 5 . 6Hz ) 
3.91(2H,d,J=13.2Hz), 4.19(2H,t,J=5.6Hz), 

7.50(lH,dd,J=8Hz,7Hz), 7.67(lH,dd,J=8Hz,7Hz), 7.70(lH,s) , 
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7 . 83 (1H, d, J=8Hz) , 8 . 03 (1H, d, J=8Hz) , 8 . 04 (1H, s) , 8 . 26 (1H, s) . 

ESI -J4ass L _352 (MH/)^._ _ . . _ _ .. _ . . 

TTvanipl g 17 0 Synthpsi s of 1 - ( 1 - f>1-hyl piperaz in - 4 - yl ) - 3 - [ ( 1 - 

hydroxyp-ropyl ) th i azol - 5 -yl 1 i snqn innlinp dihydrochl oride 




I 

Et 



1- ( 1 - Ethylpiperazin- 4 -yl) -3- ( 2 - f ormyl thiazol - 5 - 
yl) isoquinoline (205 mg) was dissolved in te trahydrof uran (2 
ml), 1M ethylmagnesium bromide/ tetrahydrof uran solution (0.26 
ml) was added thereto under ice-cooling. The resulting mixture 
was stirred overnight . An aqueous solution of saturated 
ammonium chloride was added to the reaction solution, which was 
then extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system). The resulting 
product was converted into a hydrochloride in a conventional 
manner, and then solidified by adding ether thereto, to give 
the hydrochloride of the title compound as a brown amorphous 
(20 mg, yield; 23%) . 
Hydrochloride : 

359 



98046PCT 



'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 0.91 <3H, t, J=7.6Hz) , 

1 .^9J3H, t ,_J = 7 . 2Hz) , 1.68-1.. 92 (2H,m) .3.., 15 -.3.. 2 3 (2H,m) , . _ 

3 . 28 (1H, t, J=ll . 6Hz) , 3 . 31 (1H, t, J=ll . 6Hz) , 

3.4 8 (2H, t, J= 13.6Hz) , 3.5 8 ( 2H , d , J = 1 1 . 6Hz ) , 

3.94(2H,d,J=13.6Hz), 4 . 7 1 - 4 . 7 5 { 1H , m) , 

7 . 58 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7 . 73 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 
7.90 (1H, d, J=8Hz) , 7 . 97 (1H, s) , 8 . 07 (1H, d, J=8Hz) , 8 . 3 3 (1H, s) , 
10 . 95 (lH,br - s) . 
ESI -Mass ; 383 (MH* ) . 

Fxampl r 171 fiynthps i s of 1 - M - pthylpipprazin - 4 -yl ) - 3 - \2 - f 3 - 
hyrirnvyprnpyl ) thi ay.nl - 5 - y 1 ] i snqinnnl inp nxalat.p 
M 71 - 1 ) 2 - ( 2 -Hydroxy- 1 -prnpynyl ) t.hi azol e 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown oil (8.596 g, yield; 75%) from 2- 
bromothiazole (13.547 g) and propargyl alcohol (5 ml). 
'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 4 . 55 (2H, s) , 7.36(lH,d,J=3.4Hz), 
7 . 81 (1H, d, J=3 . 4Hz) . 

(17 1 -2) 2 - ( ^ - HyH rnyyprnpyl ) thi a ?n1 p 



In the same manner as in Example 139-2, the title compound 
was obtained as a yellow oil (2.173 g, yield; 24%) from 2- 
( 3 - hydroxy - 1 - propynyl ) thiazole (8.594 g) . 
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'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 2 . 0 2 - 2 . 0 9 ( 2H , m) , 

3 . 18 (2H, t, J = 7Hz) , 3 . 44 (lH,br-s) , 3 . 74 (2H, t, J=6Hz), 

7.20 (1H, d, J=3 .4Hz) , 7 . 67 ( 1H , d , J= 3 . 4Hz ) . 

(171 - \) S> - [1 - ( t - Rntyl dimethyl 1 yl nxy) propyl 1 f.hiay.nlp 



In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (3.792 g, yield; 98%) from 
2 - (3 -hydroxypropyl) thiazole (2.173 g) . 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 0.05(6H,s), 0.90(9H,s), 1.99- 
2 . 06 (2H,m) , 3 . 11 (2H, t, J=7 . 6Hz) , 3 . 7 0 (2H, t , J=6Hz) , 
7 . 19 (1H, d, J=3 . 6Hz) , 7 . 6 7 { 1H , d , J= 3 . 6Hz ) . 
(171 -41 1 - (1 .F.thylpipftrazin-4-yl) - 3- \1 - (3- 
hydrnxyprnpyl ) thiazol • fi -yl] i fioqti \ nol inp nxalatp 



In the same manner as in Example 167-2, the oxalate of 
the title compound was obtained as a pale yellow amorphous (221 
mg, yield; 25%) from 2-[3-(t- 

butyldimethylsilyloxy) propyl] thiazole (3.792 g) and 1-(1- 
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ethylpiperazin- 4 -yl ) - 3 - bromoisoquinol ine (631 mg) . 

— — Oxalate : - — - ______ _ _ , _ . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.23(3H,t,J=7.2Hz), 1.84- 

1.93(2H,m), 3.02(2H t t, J=7.6Hz) , 3 . 10 (2H, q, J«7 . 2Hz) 3.28- 

3 .38 (4H,m) , 3.48(2H,t,J=6.4Hz), 3.54-3.70(4H,m), 

7 . 58 (1H, dd, J=8Hz, 7Hz) , 7 . 9 0 ( 1H , d , J= 8Hz ) , 7 . 94 (1H, s) , 

8.07(lH,d,8Hz), 8 .29 (1H, s) . 

ESI -Mass ; 383 (MH*) . 

Example 172 Synthesis nf 1 - M - pfhyi pi ppra 7. i n - 4 - yl ) - i - \2 - ( ~\ - 

TTifithnxypropyj ) thiazol - 5 -yl 1 i snqin nnl i tip oval at- - 



1- (1 -Ethylpiperazin-4 -yl) -3- [2- (3- 
hydroxypropyl) thiazol -5 -yl] isoquinoline (95 mg) was dissolved 
in te trahydrof uran (1 ml), followed by the addition of 60% 
sodium hydride (10 ml) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min . The 
reaction solution was ice-cooled again, followed by the 
addition of methyl iodide (17 ml), and the resulting mixture 
was stirred at room temperature overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 




N 
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resulting organic layer was washed with water, dried (over 
MgS0 4 ) - and-evaporated... The .resul ting, residue, was .purif.ied by 
(NH) silica gel column chromatography (ethyl acetate/hexane 
system) . Then, the resulting product was converted into an 
oxalate in a conventional manner, to give the oxalate of the 
title compound as a colorless amorphous (12 mg, yield; 10%). 
Oxalate : 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.22(3H,t,J=7.2Hz), 1.93- 

2 . 00 (2H,m) , 3.02(2H,t,J=7.6Hz), 3.07(2H,q,J=7.2Hz), 

3 . 24 (3H, s) , 3.25-3. 36(4H,br-s), 3.39(2H,t,J=6. 4Hz) , 

7 . 5 8 (1H, ddd, J= 8Hz , 7Hz , 1 . 2 Hz ) , 7 . 73 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 91 (1H, d, J=8Hz) , 7.94(lH,s), 8.07(lH,d,J=8Hz), 8.30(lH,s). 

ESI -Mass; 397 (MH* ) . 

F.yampl <=> 17^ fiynthftsi r of 1 - ( 1 - ethyl p i pe ra z i n - 4 - y 1 ) - 3- [2 - (4 - 

mnrphnl inyl ) - S - thiazolyl ] i snquinnl inp dihydrorhl nridfi 
M 7 ^ - 1> 7 - (4 -Mnrphol inyl ) thi a7.nl p 




2 - Bromothiazole (4.592 g) was added to morpholine (24 ml) , 
and the mixture was stirred at 100°C for 4 hr. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSO<) and evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a pale yellow oil (4.531 g, yield; 
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95%) . 

'H -NMR.UO OMHz, CDCI3 ) ; 6 tppm) _3 . 47 ( 4.H ,, t., J = 4.._8Hz.) 

3.83(4H,t,J=4.8Hz), 3.61(2H,d,J=3. 8Hz) , 7.22(2H,d,J=3.8Hz). 
(173-2) 1 - M ■Rthy1pippra7in-A-y1 ) -1- f S> . (4 -morphol inyl ) -S- 
thiazQlyll i snqinnnl inp Hi hydrorhl nririp 




I 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as colorless crystals 
(recrystallized in ethanol/isopropyl ether) (728 mg, yield; 
97%) from 2 - (4 -morpholinyl ) thiazole (1.702 g) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (543 mg) . 
Hydrochloride : 
m.p.; 265°C (decomp.) 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 0 (ppm) 1.31{3H,t,J=7.2Hz), 
3 . 18 (1H, q, J=7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2 Hz ) , 3 . 2 8 { 1H , t , J = 1 1 . 2Hz ) , 
3 . 31 (1H, t , J=ll . 2Hz) , 3 . 46 (2H, t , J=13 . 2Hz) , 3 . 56 (4H, t , J = 4 . 8Hz ) , 
3 . 57 (2H, d, J=ll . 2Hz) , 3.75 (4H, t,J = 4.8Hz) , 3 . 89 ( 2 H , d , J= 1 3 .2Hz) , 
7.55 (1H ( ddd, J=8Hz, 7Hz , 1 . 2 Hz) , 7 . 71 (1H, ddd, J=8Hz,7Hz,l. 2Hz) , 
7.84 (1H, dd, J=8Hz , 1 . 2Hz) , 7 . 89 (1H, s) , 8 . 04 (1H, s) , 
8.05(lH,dd,J=8Hz,1.2Hz) , 11 . 40 (1H, br- s) . 
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ESI -Mass; 410 (MH*) . 

S - y 1) - 1 - ( 4 - pfhyl pipfirazin-1 - yl ) i sngin nol i np hydr-orhl nri Hp 



In the same manners sequentially as in Examples 161-2 and 
20, the free compound of the title compound was obtained (60 
mg, yield; 13%) from 5 - bromo - 2 - propyl carbonylaminopyridine 
(2.73 g) and 3-bromo-l- (4 - ethylpiperazin- 1 -yl ) isoquinoline 
(363 mg) . The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p . ; 216 - 219°C 
MS ( FAB ) m/z 405(M+H) + . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.06(t,J-7.2Hz,3H), 
1.17(t,J=7.6Hz,3H), 1.77-1.86(m/2H), 2.55(q,J=7.2Hz,2H), 
2.74(br,6H), 3.60(br,4H), 7.51(d,J=8.0,1.2Hz,lH), 
7.63(dt,J = 8.0,1.2Hz,lH), 7 . 63 (s, 1H) , 7.81<d,J=8.0Hz,lH), 
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8.08(d,J=8.0Hz,lH), 9 . 32 ( s, 2H) . 

Flvamplp 17S fiynfhPfii s of 1 - \7. - ( S f 6 - rH hydro - 2 H - pyran- 4 - .. _ . _ 

yl ) t-h i nphpn - 4 -yl ] - 1 - (4 - gf.hyl pippra?in-1 -yl ) i snqn innl inp 
hyHrnrhl nrifip 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (310 mg , yield; 82%) from 
4 - bromo - 2 - (5,6 - di hydro- 2H -pyran - 4 - yl ) thiophene (650 mg ) and 
3 - bromo - 1 - ( 4 - ethylpiperaz in - 1 - yl ) isoquinoline (3 00 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride: 
m.p. ; 190-193°C 

*H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; (5 (ppm) 1.32(t,J=7.2Hz,3H), 3.20- 
3 . 28 (m, 2H) , 3. 30-3. 38 (in, 2H), 3.45-3.52(m,2H), 3.59- 
3 . 63 (m, 2H) , 3.83-3.87(m,2H), 3.96-4.02(m,4H), 
4.23(d,J=2.8Hz,2H), 6 . 23 ( s , 1H) , *7.59(t,J=8.0Hz,lH), 
7.74(t,J=8.0Hz,lH), 7.78(s,lH), 7.91(d,J=8.0Hz,lH), 
7 . 95 (s, 1H) , 8.05(s,lH), 8 . 0 9 ( d , J= 8 . OH z , 1H ) . 
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MS ( FAB) m/z 406(M+H)\ 

Free compound: ~ _ . - 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 (t, J = 7 . 2Hz, 3H) , 

2 . 25 (q, J=7 . 2Hz ,2H), 2.61-2.63(m,2H), 2.75(br,4H), 

3.56 (br, 4H) , 3 . 94 - 3 . 97 (m, 2H) , 4 . 3 2 - 4 . 3 4 (m, 2H) , 6 . 17 (br, 1H) , 

7.44(t,J=8.4Hz,lH), 7.50(s,lH), 7.57(t,J=8.4Hz,lH), 

7 . 58 (s, 1H) , 7.75(d,J=8.4Hz,lH), 7.84(s,lH), 

8 . 05 (d, J=8 . 4Hz , 1H) . 

Kvamplp I7fi .gynt-hPRis of 3 - [2 - f ^ , 6 - d i hyd ro - 2H -pyran - 4 - 

yl ) thinphpn -S-y1]-1-M- Pthyl pippra?in-1 -yl ) i snquinnl ine 
hyHrnrhl ori rl<=> 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow compound was obtained (120 mg , yield; 32%) from 
5 -bromo - 2 - (5,6 - di hydro - 2H - pyran - 4 - yl ) thiophene (632 mg) and 
3-bromo-l- (4 - e thylpiperazin - 1 -yl ) isoquinoline (300 mg) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 

Hydrochloride: 

m.p. ; 256-258°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 2 ( t , J = 7 . 2 Hz , 3H) , 

3 . 2 3 (br, 2H) , 3.33 (br, 4H) , 3 . 4 8 (br, 2H) , 3.61 (br, 2H) , 

3 . 83 (t, J = 6 . 4Hz, 2H) , 3 . 96 (d, J=13 . 2Hz, 2H) , 4 . 2 3 (br, 2H) , 

6 . 25 (br, 1H) , 7 . 1 6 (d , J = 3 . 6Hz , 1H) , 7 . 57 ( t , J- 8 . 0Hz , 1H) , 

7 .71 (d, J=3 . 6Hz, 1H) , 7 . 73 ( t, J=8 . 0Hz, 1H) , 7 . 92 (d, J=8 . 0Hz, 1H) , 

7 . 92 (d, J=8 . 0Hz, 1H), 7.95(s,lH), 8 . 08 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 406(M+H) + . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.17(t,J=7.2Hz,3H), 2.52- 

2 . 57 (m, 2H) , 2 . 54 (q, J = 7 . 2Hz, 2H) , 2.74 (br, 4H) , 3 . 57 (br, 4H) , 

3 . 94 (t, J=5 . 6Hz, 2H) , 4 . 40 (q, J=2 . 8Hz, 2H) , 6 . 21 (br , 1H) , 

6 . 99 (d, J=3 . 6Hz, 1H) , 7 . 4 2 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 7.52(s,lH), 

7 . 53 (d, J=3 . 6Hz, 1H) , 7.56 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 

7.72(d,J=8.0Hz,lH), 8 . 0 3 ( d , J= 8 . 4Hz , 1H ) . 

Kvampl <=» 177 .gynl-hpgi g of 1 - fl - Pthyl pi ppra 7 i n - 4 - yl ) -1- 
fphpnylpfhynyl ) i snqn inn linp rii hyr^rnrhl nri rip 




I 
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1- ( 1 - Ethylpiperazin - 4 - yl ) -3 -bromoisoquinoline (357 mg) 

_ _ _ — was dissol-ved in-trie -thy! amine { 6 ml-) , f ollowed by the addition- 

of phenylacetylene (132 ml), copper iodide (4 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (14 mg) , and 
the resulting mixture was stirred in nitrogen atmosphere at room 
temperature overnight, and then stirred at 50°C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
in acetate/hexane system) . The resulting product was converted 

J=S into a hydrochloride in a conventional manner, and then 

f4 recrystallized from ethanol/isopropyl ether, to give the 

~= hydrochloride of the title compound as yellow crystals (270 mg, 

.j\ f yield; 58%) . 

^ Hydrochloride: 
^ m.p . ; 133 - 136°C 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.31(3H,t,J=7.2Hz), 

3 . 19 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q , J= 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 1 . 2 H z ) , 

3.32(lH,t,J=11.2Hz), 3.49(2H,t,J«13.6Hz), 

3.57(2H,d,J=11.2Hz), 3.8 5(2H,d,J=13.6Hz), 7.42-7.47(3H.m), 
7.59-7.63{2H,m), 7 . 6 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7 . 7 7 (1H, ddd, J=8Hz, 7Hz, 1.2 Hz), 7.83(lH,s), 7.95 (1H, d, J=8Hz) , 

8 . 12 (1H, d, J=8Hz) , 11 . 35 (1H, br - s)- . 
ESI -Mass ; 342 (MH*) . 

Example 178 ^yn rhp sis of 1-M-Pt-hy1pipprazin-4-y1)-^-f4- 
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mpl-hoxyphpnyl ) ^rhyrtyl i snqu innlinp d i hydrochl nridp 




I 



In the same manner as in Example 177, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (437 mg, yield; 
77%) from 4 -methoxyphenylacetylene (185 mg) and 1-(1- 
ethylpiperazin - 4 -yl ) - 3 - bromoi soquinol ine (370 mg) . 
Hydrochloride : 
m.p.; 230°C (decomp.) 

X H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.30(3H,t,J = 7.2Hz), 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J = 1 1 . 6Hz ) , 

3 . 3 2 (1H, t, J = ll . 6Hz) , 3.42{2H,t,J=12.8Hz), 

3 . 5 8 (2H, d, J = ll . 6Hz) , 3 . 80 (3H, s) , 3 . 8 6 ( 2H , d , J= 1 2 . 8H z ) , 

7.00(2H,d,J=8.8Hz) , 7.55(2H,d,J=8.8Hz) , 

7 . 6 5 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 76 (1H , ddd , J=8Hz, 7Hz f 1 . 2Hz) , 
7 .78 (1H, s) , 1 . 9 3 (1H, d, J=8Hz) , 8 . 11 ( 1H , d , J- 8Hz ) . 
ESI -Mass ; 372 (MH*) . 

Fxampl p> 179 Syn rhp.q is of 1 • (1 - pfhyl pi ppra 7 i n • 4 - yl 1 -1- (2- 

pyri dyl ) ethynyl i soquinol ine oxalate 
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i 



In the same manner as in Example 177, the oxalate of the 
title compound was obtained as a yellow amorphous (437 mg , 
yield; 77%) from 2 - e thyny lpyr idine (157 mg) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 - bromoi soquinol ine (425 mg) . 
Hydrochloride : 
m.p . ; 148 - 154°C 

*H-NMR (4 0 0MHz , DMSO-d 6 ) ; 8 (ppm) 1.23(3H,t,J=7.2H), 

3.10(2H,q,J=7.2Hz), 3.27-3.38(4H,br-s), 3 .50-3 .66 (4H,br-s) , 

7 . 44 (1H, ddd, J=7 . 8Hz, 4 . 8Hz ,1.2Hz), 

7 . 6 8 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 70 (1H, ddd, J = 7.8Hz,1.2Hz,0.8Hz), 

7 . 7 8 (1H, ddd, J=8Hz,7Hz, 1.2Hz) , 

7 .7 (1H, ddd, J=7.8Hz,7.8H,1.6Hz), 7.96(lH,d,J=8Hz), 
8.10(lH,d,J=8Hz), 8 . 63 (1H , ddd, J- 4 .8Hz,1.6Hz,0.8Hz) . 
ESI -Mass; 343 (MH*) . 

Ryampl e 180 Synthpsis of V (1 • (4 -morphol i nyl ) - 1 - prnpynyl ] - 
1 - f 4 - g thy 1 p i ppra zin-l-yl) i soqu innl inp ox a lat.f> 
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In the same manner as in Example 177, the free compound 
of the title compound was obtained (485 mg , yield; 77%) from 
4-propargyl morpholine (819 mg) and 3 - bromo - 1 - ( 4 - 
e thylpiperazin - 1 - yl ) isoquinoline (552 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 231 -233°C 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H), 
2.66(t,J=4.8Hz,2H), 3.23(q,J=7.2Hz,2H),3.46(br,6H), 3.66- 
3 . 6 9 (m, 8H) , 7.66 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 7 . 73 (s, 1H) , 
7.77 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.94(d,J=8.0Hz,lH), 
8 . 12 (d, J=8 . 4Hz, 1H) . 
MS ( FAB ) m/z 365(M+H)\ 
Free compound: 

'H -NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.15-1.18(m,3H) , 2 . 57 (br, 2H) , 
2.69(t,J=4.8Hz,4H), 2.74(br,4H), 3.51(t,J=4. 8Hz, 4H) , 
3 . 59 (s # 2H) , 3.79(t,J = 4.8Hz,4H), 7.45(s,lH), 
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7.49 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.60 (ddd, J=8 .4,8.0,1.2Hz,lH) , 
7 r68~(drJ=8 . 0 Hz, 1H) , 8 . 0 3 ("d , J= 8 . 4Hz , 1H") . ^ * " . 

F.vampl p 1 fil Synthesis Of 1 - M - pf bylpipprazin - 4 - yl ) - ^ - n - 

ph^nyl - 1 - propynyl ) i snqn i nol itip oval afp 



In the same manner as in Example 177, the oxalate of the title 
compound was obtained as brown crystals ( recrys tal 1 i zed from 
ethanol/isopropyl ether) (468 mg , yield; 73%) from 3- 
phenyl - 1 -propyne (268 mg) and 1 - ( 1 - ethylpiperazin - 4 -yl ) - 3 - 
bromoisoquinoline (493 mg) . 
Oxalate : 
m.p. ; 180-183°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.22(3H,t,J=7.2Hz), 

3 . 0 9 (2H, q, J = 7 . 2Hz) , 3.26-3.36(4H,m), 3.46-3.58(4H,m), 

3 . 94 (2H, s) , 7.23-7.29(lH,m), 7.33-7.44(4H,m), 

7 . 62 (1H, ddd, J=8Hz, 7Hz,1.2Hz) , 7 . 67 (1H, s) , 

7 . 73 ( 1H, ddd, J=8Hz,7Hz,1.2Hz) , 7.88(lH,d,J = 8Hz) , 

8 . 07 (1H, d, J=8Hz) . 

ESI -Mass ; 356 ( MH* ) . 

Example 182 Syn thpsis of 1 - M - pl-hyl pi p^ra y. -i n - 4 - yl) - 1 - f 4 - 
phenyl -1 -hntynyl ) i snqninnl i n ^ Hi hy drnrhl ori f^p 




N 




Et 
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I 



In the same manner as in Example 177, the hydrochloride of 
the title compound was obtained as brown crystals 
(recrystallized from e thanol/isopropyl ether) (468 mg, yield; 
73%) from 4 -phenyl - 1 -butyne (302 mg) and 1-(1- 
ethylpiperazin- 4 -yl) - 3 -bromoisoquinoline (474 mg) . 
Hydrochloride : 
m. p . ; 120 - 128°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 
2.75(3H,t,J=7.4Hz), 2.88(2H,t,J=7.4Hz), 3 . 18 (1H # q, J=7 . 2Hz) , 
3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 6 ( 1H , t , J = l 1 . 6Hz ) , 3 . 2 9 ( 1H , t , J= 11 . 6Hz ) , 
3. 40(2H,t,J= 13.2Hz), 3 . 5 6 ( 2H , d , J= 1 1 . 6 Hz ) , 

3.81(2H,d,J=13.2Hz), 7.19-7.23(lH,m), 7.28-7.34 (4H,m), 

7 . 56 (1H, s) , 7 . 61 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7 . 7 2 (1H , ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 8 8 ( 1 1H , d , J= 8H z ) , 

8. 07 (lH,d,J=8Hz) , 11.00(lH,br-s) . 

ESI -Mass; 370 (MH*) . 

Fvampl p 1 fi 1 SynthpRis of 1 ■ f1 •Pthy1pippra?in-4 -yl ) [4- f2- 
hydrnxypfhnyy) phpnyl Pthynyl ] i sogni nnl inp rii hyrirochl nride 
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4-Iodophenol (11.041 g) was dissolved in N,N- 
dimethylf ormamide (100 ml), followed by the addition of 60% 
sodium hydride (2.2 g) under ice-cooling, and the mixture was 
stirred at room temperature for 30 min. Subsequently, the 
mixture was ice-cooled again, followed by the addition of 
( 2 -'bromoethoxy) - 1 -butyldimethyl silane (13.158 g) , and the 
mixture was stirred at room temperature for 2 hr . Then the 

o 

mixture was stirred at 80 C for further 2 hr . The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue and 
( trime thyl s i lyl ) acetylene (6 g) were treated in the same manner 
as in Example 139-1. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was dissolved in te trahydrof uran (50 ml), 
followed by the addition of 5N hydrochloric acid (25 ml), and 
the resulting mixture was stirred for 30 min. Then, it was 
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extracted with ethyl acetate and evaporated. The resulting 
residue "was" dissolved* in methanol (15 ml ) , -f ol lowed -by - the~ 
addition of IN sodium hydroxide (5 ml) , and the mixture was 
stirred at room temperature for 2 hr. The resulting mixture 
was evaporated, and the resulting residue was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj and evaporated . From 
the product obtained by the same treatment as in Example 177 
and 1- (l-ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (419 mg) , 
the hydrochloride of the title compound was obtained as yellow 
crystals (recrys tallized in e thanol/i sopropyl ether) (328 mg, 
yield; 54%) . 
Hydrochloride : 
m.p. ; 205-208°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1.31(3H,t,J=7.2Hz), 

3 .19 (lH,q, J = 7 .2Hz) , 3 . 2 1 ( 1H , q , J= 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 8Hz ) , 

3 . 32 (1H, t, J=10 . 8Hz ) , 3 . 45 (2H, t, J=13 . 6Hz) , 

3 . 58 (2H, d, J=10 . 8Hz) , 3 . 7 1 ( 2H , t , J=4 . 8Hz ) , 3 . 8 5 ( 2H , d , J= 1 3 . 6Hz ) , 
4.03(2H,t,J=4. 8Hz) , 7.00(2H,d,J=8.8Hz), 7.54(2H,d,J=8.8Hz) / 
7 . 6 5 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 76 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 
7 .78 (1H # s) , 7 . 93 (1H, d, J=8Hz) , 8 . 1 1 ( 1H , d , J= 8Hz ) , 
11 . 02 (1H, br-s) . 
ESI -Mass; 402 (MH + ) . 

Kx^mpl f> 1 fi4 Rynthpsis of 1 ■ (1 ■ pfhyl p i ppra ? i n - 4 - yl ) - 3- 
hpn7ny1 ethynyl i snqn i no l i nxa late 
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I 



1- (l-Ethylpiperazin-4-yl) -3- ( 3 -hydroxy- 3 -phenyl - 1 - 
propynyl ) isoquinoline (400 mg) was dissolved in chloroform (30 
ml) , followed by the addition of manganese dioxide (4.038 g) , 
and the resulting mixture was stirred at room temperature for 
1 hr. After the manganese dioxide was filtered off, the 
resulting solution was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into an oxalate in a conventional manner, and then 
recrystallized from ethanol, to give the oxalate of the title 
compound as brown crystals (358 mg, yield; 73%) . 
Oxalate : 
m.p. ; 161-163°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.23(3H,t,J=7.2Hz), 

3 . 07 (2H, q, J = 7 . 2Hz) , 3.25-3.35(4H f m), 3.54-3.68(4H,m), 7.63- 

7.68(2H,m), 7 . 7 4 - 7 . 87 < 3 H , m) , 8.06 (1H, d, J=8Hz) , 

8.16(lH,d,J=8Hz), 8.19-8.22(3H,m). 

ESI -Mass ; 370 (MH*) . 

Fyampl p> IRS £yn thp^i ^ of 1-M-gfhy1pippra7.in-4-yl)-1-(2.4- 
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f\ -i mpthnvyphpnyl Pfhynyl ) i snqn innl itip rH hydrnrhl or i df> 




I 



1 - Bromo - 2 , 4 - dime thoxybenzene (2.18 g) was dissolved in 
triethylamine (20 ml) , followed by the addition of 
( trimethylsilyl) acetylene (1.092 g) , copper iodide (38 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (140 mg), and 
the resulting mixture was stirred in nitrogen atmosphere at 50°C 
overnight. The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. The 
resulting residue was dissolved in methanol (50 ml), followed 
by the addition of IN sodium hydroxide (20 ml) , and the mixture 
was stirred at room temperature for 1 hr . Subsequently, it was 
evaporated. The resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOj and evaporated. Then, the 
resulting residue was dissolved in triethylamine (15 ml), 
followed by the addition of 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (415 mg) , cooper iodide (5 mg) and 
bis ( triphenylphosphine) palladium (II) chloride (18 mg) , and 
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o 

the resulting mixture was stirred in nitrogen atmosphere at 50 C 
overnight 7 The resulting insoluble matters were filtered off 
from the reaction mixture, which was then evaporated. Ethyl 
acetate was added to the resulting residue, and then the mixture 
was extracted with 2N hydrochloric acid. The resulting aqueous 
layer was basified with 8N sodium hydroxide and extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized (from ethanol/isopropyl ether) , to give the 
hydrochloride of the title compound as yellow crystals (161 mg , 
yield; 31%) . 
Hydrochloride: 
m.p . ; 123 - 129°C 

1 H-NMR(400MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 8Hz ) , 

3.32<lH,t,J«10. 8Hz) , 3.42(2H,t,J=12. 8Hz) , 

3.58(2H,d,J=10.8Hz), 3.81(3H,s), 3.82(2H,d,J=12.8Hz), 

3 . 86 (3H, s) , 6.58{lH,dd,J=8.4Hz.2.4Hz), 7.45(lH,d,J=8.4Hz), 

7 . 6 3 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 73 (1H, s) , 

7 .75 (1H, ddd, J= 8Hz, 7Hz,1.2Hz), 7 . 9 3 ( 1H , d , J= 8H z ) , 

8.10(lH,d,J=8Hz), 10.90(lH,br-s>. 

ESI -Mass ; 420 (MH*) . 

F.y^mpl p 1 R6 RynfhPRifi of 1 - fl - pfhyl pi ppra? i n - 4 - yl ) - [1- H- 
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mprhnyyprnpyl \ - S.pyr idyll efhvnvl i snail in ol ine 




In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as pale yellow crystals 
(recrys tallized from ethanol/isopropyl ether) (361 mg, yield; 
50%) from 5 - bromo - 3 - ( 3 - me thoxypropy 1 ) pyr idine (470 mg) , 
( trimethylsilyl) acetylene (390 mg) and 1 - ( 1 - e thylpiperazin - 
4-yl) - 3 -bromoisoquinoline (345 mg) . 
Hydrochloride : 
m.p. ; 135 -140°C 

1 H-NMR(400MHz , DMSO-d 6 ) ; d (ppm) 1.32(3H,t,J=7.2Hz), 1.84- 

I . 92 (2H, m) , 2 . 79 (2H, t , J = 7 . 8Hz) , 3 . 1 8 ( 1H , q , J- 7 . 2 Hz ) , 

3 . 2 0 (1H, q, J=7 . 2Hz) , 3 . 22 (3H, s) , 3 . 29 < 1H , t , J-ll . 6Hz ) , 

3 . 32 (1H, t, J=ll . 6Hz) , 3 . 33 (2H, t, J=6 . 2Hz) , 3.51(2H,t,J=13. 2Hz) 

3.57 (2H, d, J=ll. 6Hz) , 3 . 8 4 ( 2H , d , J= 1 3 . 2 Hz ) , 

7 .71 (1H, ddd, J=8Hz, 7Hz,1.2Hz), 7 . 80 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) t 

7.92(lH # s), 7 . 99 (1H, d, J=8Hz) , 8 : 1 5 ( 1H f d , J = 8Hz ) , 

8.47 (lH f t, J=2Hz) , 8.73(lH,d,J=2Hz), 8.97(lH,d,J=2Hz), 

II . 60 (1H, br - s) . 
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ESI -Mass ; 415 (MH* ) . 

Pv^mpl ^ ' 1~8'7 RynMiPRiR of 1 - M - Ethy 1 p ipfiraVi n - 4 - yT ) - Vf2 : f?- 
hydrnxypfhnyy) phenyl 1 pfhynyl i s nqni nnlinp nyalatp 




In the same manner as in Example 185, the oxalate of the title 
compound was obtained as a pale yellow amorphous (330 mg, yield; 
54%) from 2 - iodophenol (1.089 g) , ( 2 - bromoe thoxy ) - 1 - 
butyldimethylsilane (1.302 g) , ( trimethylsilyl) acetylene (579 
mg) and 1- ( 1 - e thylpiperaz in - 4 - yl ) - 3 - bromoi soquinol ine (408 
mg) . 

Oxalate : 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 24 ( 3H , t , J = 7 . 2Hz) , 

3.11(2H,q,J = 7.2Hz), 3.30-3.38(4H,m), 3 . 3 3 - 3 . 4 8 { 1H , m) , 3.50- 

3 . 66 (4H,m) , 3.78(2H,t,J=5. 2Hz) , 4 . 12 ( 2H , t , J= 5 . 2Hz) , 

6 . 98 (1H, ddd, J=7.6Hz.7.6Hz,1.6Hz), 

7 . 6 5 ( 1H, ddd, J=8Hz,7Hz ( 1.2Hz), 7.75(lH # s) , 

7.76 (1H, ddd, J= 8Hz , 7 Hz , 1 . 2 Hz ) , 7 : 9 3 ( 1H , d , J= 8Hz ) , 

8 . 11 (1H, d, J=8Hz) . 

ESI -Mass ; 402 (MH*) . 
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Fvampl t=> 1 ftft ^ynfhpsi r of 1 - M - p t hy 1 pi ppra 7. i n - 4 -yl) - 1 - f 3 - ( 2 - 



- - hydrnvypthnyyl ■-^-■pyri riyT 1 Pthynyl i RnquTnnHnp- 



In the same manner as in Example 185, the hydrochloride of 
the title compound was obtained as yellow crystals (261 mg, 
yield; 38%) from 2 - bromo - 3 - hydroxypyr idine (2.095 g) , (2- 
bromoethoxy) - t - butyl dime thyl si lane (3.425 g) , 

(trimethylsilyl) acetylene (613 mg) and 1 - ( 1 - ethylpiperaz in - 
4 - yl - 3 - bromoisoquinoline (410 mg) . 
Hydrochloride : 
m.p. ; 153-159°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(3H,t,J=7.2Hz), 

3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 2Hz ) , 

3.32(lH,t,J=10.2Hz), 3.51(2H,t,J=13.2Hz), 

3.58(2H,d,J=10. 2Hz) , 3.80(lH,t,J«5Hz), 3.90(2H,d,J=13.2Hz), 
4.23(lH,t,J=5Hz), 7.55(lH,dd,J=8.4Hz,1.6Hz), 7 . 89 (1H, s) , 
7.99 (1H, d, J=8Hz) , 8 . 13 (1H, d, J=8Hz) , 

8 . 26 (1H, dd, J = 4 . 6Hz, 1 . 6Hz) , 7.89(lH,s), 7.99{lH,d,J=8Hz), 
8 . 13 (1H, d, J=8Hz) , 8.26<lH,dd,J=4.6Hz,1.6Hz), 7 . 89 (1H, s) , 




N 
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7 . 9 9 (1H, d, J=8Hz) , 8 . 13 (1H, d, J=8Hz) , 

8 . 26 (1H, dd, J=4 . 6Hz, 1 . 6Hz) , XI . 55 ( 1H , br - s ) . 

ESI -Mass; 403 (MH* ) . 

F-Y^mplP IflQ gynthPs ig nf 1 - ( 1 - pthvl ninerazi n - 4 • vl ) - 3 - 
(frans - 9 .phenyl pf-bpn yl ) t sngin nnlinfi dihydrorhloride 




I 



1- ( 1 - Ethylpiperazin- 4 -yl) - 3 - bromoisoquinol ine (702 mg) was 
dissolved in N, N- dime thylf ormamide (15 ml) , followed by the 
addition of styrene (369 mg) , palladium (II) acetate (49 mg) , 
tri - o - tolylphosphine (134 mg) and triethylamine (5 ml), and the 

o 

resulting mixture was stirred in nitrogen atmosphere at 100 C 
overnight. After the insoluble matters were filtered off, the 
resulting filtrate was evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into a hydrochloride in a conventional manner, and 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as pale brown crystals (412 
mg, yield; 45%). 
Hydrochloride : 
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m.p.; 222-225 C 

1 H-NMR(400MHz ; DMSO-d 6 ) ; "6 (ppm) 1~ 3 2 C3H rtr, J = 7 . 2 Hz ), 

3.21 (lH,q, J=7.2Hz) , 3 . 2 3 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 3 ( 1H , t , J= 1 1 . 2Hz ) , 

3 . 55 (1H, t, J= 11.2Hz) , 3 . 4 9 (2H, t , J = 13 . 6Hz) , 

3.60 (2H, d, J = ll .2Hz) , 3 . 9 6 ( 2H , d , J= 1 3 . 6Hz) , 7 . 2 7 - 7 . 3 2 ( 1H , m) , 
7 . 35 <1H, d, J-15 . 6Hz) , 7 . 40 (2H, t , J = 7 . 6Hz) , 7 . 5 0 (1H, s) , 
7.57 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7.65(2H,d,J=7.6Hz), 
7 . 6 8 (1H, d, J=15 . GHz) , 7.70 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2 Hz) , 
7.89 (1H, d, J=8Hz) , 10 . 5 9 (1H, br- s) . 
ESI -Mass ; 344 (MH*) . 

F.vaTtipl p 19fl .qynthp s i g of 1 - M - pfh vl ni nfira z i n - 4 -vl ) -3- 
[ t-T-anfi - 2 - (d -mPthnvyphpnyl ) fithenyl 1 i sorm i nol i ne 
rH hyrir nrhl nridp 




I 



In the same manner as in Example 189, the hydrochloride of 
the title compound was obtained as yellow crystals (450 mg , 
yield; 53%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (595 mg) and 4 -methoxys tyrene (382 mg ) . 
Hydrochloride : 
m.p.; 227°C (decomp.) 
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'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.32(3H,t,J=7.2Hz), 

3.20(lH;qrJ=7.2Hz) / 3 . 2 2 ( 1H , q , J=7 7 2Hz ) , 3 .31 (TH , t 7 J 6Hz ) , 

3 . 34 (1H, t, J-ll . 6Hz) , 3 . 6 0 (2H, d, J=ll . 6Hz) , 3 .78 (3H, s) , 

3 . 95 (2H, d, J-13 . 6Hz) , 6 . 9 6 ( 2H , d , J= 8 . 8Hz ) , 1 . 2 0 ( 1H , d , J= 15 . 6Hz ) , 

7.45(lH,s), 7.54 (lH,ddd, J=8Hz , 7Hz ( 1 . 2Hz) , 7 . 59 ( 2H , d , J= 8 . 8Hz ) , 

7 . 6 3 (1H, d, J=15 . 6Hz) , 7 . 69 <1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 86 (1H, dd, J=8Hz , 1 . 2Hz) , 8.06(lH,dd,J=8Hz,1.2Hz), 

11 . 05 (1H, br- s) . 

ESI -Mass; 374 (MH*) . 

F.vampl <=> 1 91 ^ynthpg i g of 1 - M - pf.hvlninprazin - 4- vl) - 3- fcis- 
2 . (4 -mpfhoxyphpnyl ) p fhpnyl 1 i soqninol i ne nxal at.fi 



1- (1 -Ethylpiperazin-4 -yl) -3- (4- 
methoxyphenylethynyl) isoquinoline (226 mg) was dissolved in 
ethanol (10 ml) , followed by the addition of Lindlar catalyst 
(45 mg) , and the resulting mixture was stirred in hydrogen 
atmosphere at room temperature for 25 min. After the catalyst 
was filtered off, the mixture was evaporated and partitioned 
between ethyl acetate and IN sodium hydroxide. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) , 
evaporated, and then purified by (NH) silica gel column 




N 



Et 
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chromatography (ethyl ace ta te/hexane system) . The resulting 
* product was converted into an oxalate in a convent i onal "manner, 
to give the oxalate of the title compound as a yellow amorphous 
(137 mg, yield; 49%) . 
Oxalate : 

l H- NMR ( 4 0 OMHz , DMSO - d 6 ) ; 6 (ppm) 1.02(3H,t,J=7.2Hz), 
2.83(2H,q,J=7.2Hz), 2.94-3.04(4H,m), 3 . 14 - 3 . 2 8 ( 4H , m) , 
3.58(3H,s) , 6.4 0 (lH,d, J= 12.4Hz) , 6 . 4 8 ( 1H , d , J- 1 2 . 4 Hz ) , 
6 . 68 (1H, d, J=8 . 8Hz) , 7.21(2H,d,J-8. 8Hz) , 7 . 22 (1H, s) , 
7 . 3 9 (1H, ddd, J= 8Hz , 7 Hz , 1 . 2Hz ) , 7 . 5 0 (1H, ddd, J=8Hz ,7Hz,1.2Hz) , 
7.63 (lH,d,J=8Hz) , 7 . 87 (1H, d, J=8Hz) . 
ESI -Mass; 374 (MH* ) . 

Rvampl p 192 Rynfhpfiis of 1 - M - Pfhyl pippra7in-4 -yl ) - ^ - ( ci R - 
1 - me thy 1 - 7. - phpnyl pthpnyl ) i snqn inn] inp oxalate 

Me 




In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (465 mg, yield; 53%) 
from 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (617 mg) 
and cis - P - me thy 1 s tyrene (451 mg) . 
Oxalate : 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.14 (3H, t, J = 7.2Hz) , 2.25(3H,s) 

3 ;01"(2Hrq; J = 7 . 2Hz) , 3 . 12 - 3V22 {4H,mr, 3 . 3 0 - 3\ 4 4 ( 4H , m) , 

6.64(lH,s), 6.93 (2H,d, J = 7.6Hz) , 7 . 04 - 7 . 12 ( 3H , m) , 7.29(lH,s), 
7 . 5 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7.64 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 
7 .76 (1H, d, J=8Hz) , 8 . 0 3 ( 1H , d , J= 8Hz ) . 
ESI -Mass; 358 (MH*) . 

Kvampl p 1 Q ^ fiynthpfii g of 1 - (1 - P fhyl pi ppra 7 i n - 4 - yl ) -3- 
ftrans-1 -mpfhyl - 2 - ph Pny 1 f> th pny 1 ) n soquinol inft 




I 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (576 mg, yield; 68%) 
from 1- ( 1 - ethylpiperazin - 4 - yl ) - 3 - bromoi soquinol ine (607 mg) 
and trans - P-methylstyrene (453 mg) . 
Oxalate : 

l H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1.24(3H,t,J = 7.2Hz), 2 . 31 (3H, s) 
3 . 12 (2H, q, J=7 . 2Hz) , 3.30-3.40(4H,m), 3.54-3.70(4H,m), 7.25- 
7.32(lH,m), 7.39-7.45(4H,m), 7.57(1H, ddd, J=8Hz,7Hz,1.2Hz) , 
7 . 69 (1H, s) , 7 .70 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7.82(lH,s), 
7.95(lH,dd,J=8Hz,1.2Hz), 8 . 0 8 ( 1H , dd , J= 8Hz , 1 . 2Hz) . 
ESI -Mass; 358 (MH*) . 
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revamp! g 194 fiynt-hPs i of 1 - M - g thy 1 p i pera z i n - 4 - vl ) -3- 

- [>f-^n'R~ 7.-f-7--h y Hrn-vypfh-nxYphPTiv1 ) ef.h en vM i socnri nnlinfi 

oxalate 




I 



The product obtained from 1 - (1 - ethylpiperazin - 4 -yl ) - 3 - 
bromoisoquinoline (700 mg) and 2 - vinylphenoxyace tate n-butyl 
ester (486 mg) by the same treatment as in Example 189 was 
dissolved in te trahydrof uran (6 ml) , followed by the addition 
of lithium aluminium hydride (83 mg) under ice-cooling, and 
stirring for 5 min. To the reaction mixture were sequentially 
added water (85 ml), 5N sodium hydroxide (85 ml) and water (255 
ml) , the resulting insoluble matters were filtered off through 
Celite, and the resulting solution was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace tate/hexane system) , and then 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as a yellow amorphous (248 mg, 
yield; 23%) . 
Oxalate : 

l H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.25(3H,t,J=7.2Hz), 
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3 . 13 (2H, q, J=7 . 2Hz) , 3.30-3.42(4H,m), 3.60-3.80(4H,m), 
" 3^82-(2Hrt / J=5Hz) V 4 . 0 8 ( 2H , t , J= 5Hz ) , - - - - 

6 . 9 8 (1H, dd, J = 7 . 6Hz, 7 . 6Hz) , 7.05(lH,d,J=8.2Hz), 

7 . 26 (1H, ddd, J=8 . 2Hz ,7.6Hz,1.6Hz), 7 . 3 4 ( 1H , d , J= 1 6Hz ) , 

7 .42 (1H, s) , 7.54 { 1H , ddd , J= 8Hz , 7 Hz , 1.2Hz) , 

7 . 6 8 (1H, ddd, J-8Hz ,7Hz,1.2Hz), 7.69(lH,dd,J=7.6Hz,1.6Hz), 
7 . 87 (1H, d, J=8Hz) , 8.06(lH,d,J=16Hz), 8 . 06 (1H, d, J=8Hz) . 
ESI -Mass ; 404 (MH*) . 

F.vampl (=> 195 .9ynthpsi g of 1 - M - pfhy1pippra?iTi-4 -yl) -3 - 
[hrans^ - (7 -mpfhovyphpnyl ^Pfhpnyl 1 i snqui nnl inft oxal at.fi 




In the same manner as in Example 189, the oxalate of the title 
compound obtained as a yellow amorphous (224 mg , yield; 31%) 
from 1- ( 1 - ethylpiperazin - 4 -yl) - 3 - bromoi soqu inol ine (507 mg) 
and 2-methoxystyrene (425 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.26(3H,t,J=7.2Hz), 
3.16(2H,q,J=7.2Hz), 3.36-3.46(4H,m), 3.54-3.72(4H,m), 
3.87(3H,s), 6.98(lH,t,J=7.6Hz), 7.06{lH,d,J=8.2Hz), 
7 . 29 (1H, ddd, J = 8 .2Hz,7.6Hz,1.6Hz), 7 . 3 0 ( 1H , d , 1 6 Hz ) , 
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7.47(lH,s), 7.55 ( 1H , ddd , J= 8Hz , 7Hz, 1 .2Hz) , 

"7 . 68 (lH; ddd/J=8Hz,7Hz , 1 . 2Hz) , 7 . 69 (1H, ddrJ = 7 ; 6Hz, 1. 6Hz)-, -~- 

7.88 (1H, d, J=8Hz) , 7.96 ( 1H , d , J= 1 6Hz ) , 8 . 07 (1H, d, J=8Hz) . 
FAB-Mass; 376 (MH*) . 

RvamplP iQfi .gyni-hPFi i k of 1 - M - pf.hylpiperazin-4 -yl ) -3- 
(tranc;^ -mprhyl - 2 -ph pnyl pt.hpn>1 - yl ) i soqii inol ine oxal ate 




I 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (371 mg, yield; 44%) 
from 1- ( 1 - ethylpiperazin - 4 -yl) - 3 -bromoi soquinol ine (584 mg) 
and CX-methyls tyrene (425 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.23(3H,t,J = 7.2Hz), 
2.68(3H,d,J=l. 2Hz) , 3.08(2H,q,J=7.2Hz), 3 . 2 8 - 3 . 3 8 ( 4H , m) , 
3.50-3.64(4H,m), 6.87(lH,d,J=1.2Hz), 7 . 2 8 - 7 . 3 4 ( 1H , m) , 
7.40(2H,t,J=7.6Hz), 7.52(lH,s), 7 . 5 4 - 7 . 6 2 ( 3H , m) , 
7.6 9 (1H, ddd, J=8Hz , 7 Hz , 1.2Hz), 7.86(lH,d,J=8Hz), 
8 . 08 (1H, d, J=8Hz) . 
FAB-Mass ; 368 (MH*) . 

F.xampl p 1Q7 Synl-hpcHR of 1 ■ fl - Pt.hy1pippra7.in-4 -yl ) -1- 
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[ - 2 - (7 - f 1 nnrophpnyl ) Pthp nyl 1 i snqn innl inp OXBl flf.ft 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (563 mg, yield; 71%) 
from 1- (1 - ethylpiperazin- 4 -yl ) - 3 -bromoisoquinoline (542 mg) 
and 2 - f luoros tyrene (415 mg) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.24(3H,t,J = 7.2Hz), 

3 . 0 9 (2H,q, J = 7 . 2Hz) , 3 . 2 5 - 3 . 4 0 ( 4H , m) , 3 . 5 0 - 3 . 7 0 ( 4H , m) , 7.22- 

7.28(2H,m), 7 . 3 1 - 7 . 3 8 ( 1H , m) , 7 . 4 2 ( 1H , d , J = 1 5 . 6Hz ) , 7.53(lH,s), 

7 . 5 8 (1H, ddd, J=8Hz, 7Hz ,1.2Hz), 7 . 71 (1H , ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

7.81(lH,d,J=15.6Hz), 7.82-7.87(lH,m), 

7.90{lH,dd,J=8Hz,1.2Hz) , 8.08(lH,dd,J=8Hz,1.2Hz) . 

FAB - Mas s ; 362 (MH*) . 

Fv^mpIP IQfi .gynthpsi ^ of 1 - M - r thy 1 p i pp.ra z i n - 4 -vl ) - 3 - \ (E) - 
4 - (2 - hyHroxypt-hnxy) ^fyryl 1 i Roqni nnlinp oxalate 
H 9 ft - 1 ) S> - ( d - Vi nyl php noxy ) Pthanol 




N 



Et 
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4 - Hydroxybenzaldehyde (3.664 g) was dissolved in N , 
~ " N ~ dime thy 1 f o rmam i d e (60 ml) , followed^ by the addition of 60% 
sodium hydride (1.44 g) under ice-cooling. The resulting 
mixture was stirred at room temperature for 40 min. To the 
mixture was added ( 2 - bromoethoxy ) - 1 -butyldimethylsilane 

o 

(8.612 g) , and the resulting mixture was stirred at 100 C for 
30 min. After the mixture was cooled as it was, it was 
partitioned between ethyl acetate and water. The resulting 
^ organic layer was washed with water, dried (over MgS0 4 ) and 

Jf evaporated. The resulting residue was dissolved in N,N- 

2 dimethylf ormamide (70 ml), followed by the addition of 

jj (ethyl) triphenylphosphonium bromide (13.218 g) and 60% sodium 

hydride (1.623 g) under ice-cooling, and the resulting mixture 
^ was stirred at room temperature for 2 hr . Water was added to 

* the reaction mixture, extracted with hexane extraction, and 

* then the resulting organic layer was evaporated. The resulting 
residue was dissolved in te trahydrbf uran (50 ml) , followed by 
the addition of 2N hydrochloric acid (20 ml) and stirring for 
1 hr . The reaction mixture was extracted with ethyl acetate, 
and the resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 

ace ta te/hexane system), to give the title compound as a 
colorless solid (3.025 g, yield; 60%). 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 2 . 09 (1H, s) , 3.97(2H,t,J=4.6Hz) , 
4.09(2H,t,J=4.6Hz) , 5.14(lH,dd,J=10.8Hz,0.8Hz) , 

392 




98046PCT 



5 . 62 (1H, dd, J=17 . 6Hz, 0 . 8Hz) , 6 . 6 8 ( 1H , dd , J= 17 . 6Hz, 10 . 8Hz) , 
6 . 83 (lHvddd, J=8Hz, 2 . 4-Hz, 0 . 8Hz) , 6 .-97 ( 1H , dd, J = 2 .~4Hz, 1 . 6Hz) , 
7 . 0 3 (1H, ddd, J=8Hz, 1 . 6Hz, 0 . 8Hz) , 7 . 2 5 (1H, t , J=8Hz) . 
(1 Qfl - 2) 1 - M .Kth y1pippra?Tn-4-y1 ) - 3 - \ ( K ) - 4 - f 2 - 
hyrtrnvypthnxy) styryl ] i s nqn innlinp nxalatP 



In the same manner as in Example 189, the oxalate of the title 
compound was obtained as a yellow amorphous (788 mg, yield; 89%) 
from 1- { 1 - ethylpiperazin - 4 -yl) -3 -bromoisoquinoline (580 mg) 
and 2 - (4 - vinylphenoxy) ethanol (534 mg) . 
Oxalate : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.25(3H,t,J = 7.2Hz), 
3 . 13 (2H, q, J=7 . 2Hz) , 3.30-3.42(4H,m), 3.54-3.72(4H / m) / 
3.71(2H,t,J=5Hz), 4.01(2H,t,J=5Hz), 6 . 9 6 ( 2H , d , J= 8 . 8Hz) , 
7 . 18 (1H, d, J-15 . 6Hz) , 7.42(lH,s), 

7 . 54 (1H, ddd, J=8Hz,7Hz, 1.2Hz) , 7.57(2H,d,J=8.8Hz) , 
7. 62 (1H, d, J= 15.6Hz), 7 . 68 (1H, ddd, J=8Hz , 7Hz,1.2Hz),- 
7.85(lH,d,J=8Hz) , 8 . 0 6 ( 1H , d , J= 8H z ) . 
FAB-Mass ; 404 ( MH* ) . 

Fvainpl <=> 1 QQ fiynthpsiR of 1 ■ fl • Pfhyl pi pprazi n • 4 - vl ) - V 





N 



Et 
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{ fr-ang - *> - H- f?->iyHrn vyPthnyy)phpny1 1 Pthfinyl ) isomiinol inff 
oxalate 

M QQ - 1 ) 0- -Vi nyl phpnnxy) gf.hanol 



.OH 



In the same manner as in Example 198-1, the title compound 
was obtained as a colorless oil (2.931 g, yield; 60%) from 
3 -hydroxybenzaldehyde (3.664 g) , ( 2 -bromoethoxy ) -t- 
butyldimethylsilane (8.612 g) and ( ethyl ) triphenylphosphonium 
bromide (13.240 g) . 

l H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 2 . 0 0 - 2 . 0 3 ( 1H , m) , 3.95-4.00(2H,m), 

4 . 11 (2H, t, J=4 . 6Hz ) , 5 .26 (1H, dd, J- 10 . 8Hz, 0 . 8Hz) , 

5 . 7 4 (1H, dd, J=17 . 6Hz , 0 . 8Hz) , 6 . 6 8 ( 1H , dd , J= 17 . 6Hz , 1 0 . 8Hz ) , 

6 . 83 (1H, ddd, J=8Hz , 2 . 4 Hz , 0 . 8Hz ) , 6 . 97 ( 1H , dd , J= 2 . 4Hz , 1 . 6Hz) , 

7 . 03 (1H, ddd, J= 8Hz , 1 . 6Hz , 0 . 8Hz ) , 7 . 2 5 ( 1H , t , J= 8Hz ) . 

i - ( 1 - F.i-hyl pi pprazin - 4 -yl ) - 3 - ftrans-2 - T3 - ( 2 - 
hyHrnyypfhnyy) phenyl 1 ftMipnyl 1 i soqu innl ine. oxa laf P 



OH 




In the same manner as in Example 189, the oxalate of the title 
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compound was obtained as a yellow amorphous (571 mg, yield; 71%) 

-f ronT 1 ~( 1~ ethylpiperazin - 4 -yl :)-- 3 ^ b r omo i s o qui no 1 in e (560 -mg) 

and 2 - (3 - vinylphenoxy) ethanol (504 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.25(3H,t,J=7.2Hz), 

3.15 (2H, q, J = 7 . 2Hz) , 3 . 3 2 - 3 . 4 4 ( 4H , m) , 3 . 5 2 - 3 . 7 4 ( 4H , m) , 

3 .73 (2H, t, J=5Hz) , 4 . 04 ( 2H , t , J= 5Hz ) , 6 . 87 ( 1H , dd , J= 8Hz , 2 . 4Hz ) , 

7.20 (1H, d, J=7 . 6Hz) , 7 .22 (1H, d, J-2 . 4Hz) , 

7.29 (1H, dd, J=8Hz, 7 . 6Hz) , 7 . 35 (1H, d, J-15 . 6Hz ) , 7 .48 (1H, s) , 
m 7 . 5 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 64 ( 1H , d , J= 1 5 . 6Hz) , 

Ul 7 . 70 (1H, ddd, J=8Hz , 7 Hz, 1 . 2Hz) , 7 . 87 ( 1H , d , J= 8 Hz ) , 

£3 8 . 07 (1H, d, J=8Hz) . 

O FAB-Mass ; 404 (MH + ). 

O FvsmpiP 200 Synthesis of 3 - { f E ) - 2- [2 - (4- 

hk mnrphnl inyl 1 py^i fii n - S -yl 1 Pfhpnyl > - 1 - (4 - efhvt oi nerazin - 1 - 

Q yl ) i fiogn i nnl i ne hydror hl or i dp 




In the same manner as in Example 189, the free compound of 
the title compound was obtained (1.06 g, yield; 95%) from 
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2 - (4 -morpholinyl) - 5 - vinylpyridine (1.0 g) and 3-bromo-l- (4- 
ethyipiperazin-l-yirisoquinoline (832 mg) . "The resulting * 

free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 190-194°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.35(t,J = 7.2Hz,3H), 3.18- 
3 . 26 (m, 2H) f 3 . 3 0 - 3 . 3 9 (m , 2H ) , 3.52-3.62(m,4H), 3.78 (br, 8H) , 

3 . 9 9 (d, J-13 . 2 Hz , 2H) , 7 .44 (d, J=16 . 0Hz, 1H) , 7 . 4 6 (d, J=9 . 6Hz, 1H) , 
7 .49 (s, 1H) , 7 . 60 (t, J=8 . 0Hz, 1H) , 7 . 68 (d, J=16 . 0Hz, 1H) , 

7 . 73 (t, J-8 . 0Hz, 1H) , 7 . 91 <d, J=8 . 0Hz , 1H) , 8 . 0 9 ( d , J- 8 . OH z , 1H ) , 
8.2 8 (d, J = 2.0Hz, 1H) , 8.4 7 (d, J = 9.6Hz, 1H) . 
MS (FAB) m/z 422 (M + H) + . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2 H z , 3 H ) , 

2.56(q,J=7.2Hz,2H), 2.76(br,4H), 3 . 56 ( t, J=4 . 8Hz , 8H) , 

3 . 84 (t, J = 4 . 8Hz, 4H) , 6 . 6 6 ( d , J= 8 . 8Hz , 1H ) , 7 . 0 2 ( d , J = 1 5 . 6 H z , 1H ) , 

7 . 16 (s, 1H) , 7.42 (ddd, J= 8 . 4 , 8 . 0 , 1 . 2 Hz , 1H ) , 

7.55 (ddd, J-8 .4,8.0,1.2Hz,lH), 7.67(d,J=8.0Hz,lH), 

7.68(d,J=15.6Hz,lH) , 7.80(dd,J=8.8,2.4Hz,lH) , 

8.04(d,J=8.4Hz,lH), 8.37(d,J=2.4Hz,lH). 

F.vampIP ^01 fiynl-hpsis of ^ - ( ( FM - 2 - ( 4 - 

mphhylsnlfnnyl phenyl ) ftfhpnyl ] -1 ■ U ■ Pfhyl pi pfira?.i n ■ 1 ■ 
yl) i soqu inol inp h yrl rnrh Inridfi 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (646 mg, yield; 70%) from 
4 -methylsulf onylvinylbenzene (638 mg) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (700 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p. ; 170-174°C 

X H - NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.34(t,J = 7.2Hz,3H), 3.17- 
3 . 2 5 (m, 2H) , 3 . 2 5 (s, 3H) , 3 . 3 2 - 3 . 3 9 (m , 2H ) , 3 . 5 0 - 3 . 57 (m , 2H ) , 
3.63(d,J=11.6Hz,2H), 4.01(d,J=13.6Hz,2H), 
7 . 59 (d, J=15 . 6Hz ,1H), 7.60(s,lH), 7 . 62 ( t, J=8 . 0Hz, 1H) , 
7.75(t,J=8.0Hz,lH), 7.77(d,J=15.6Hz,lH), 7.94 (br, 4H) , 
7.95(d,J=8.0Hz,lH), 8.11(d,J=8.0Hz,lH). 
MS (FAB) m/z 422 (M + H) \ 
Free compound: 

l H -NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.19(t,J=7.2Hz,3H) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 77 (br , 4H) , 3 . 08 (s , 3H) , 3.58(br,4H), 
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7 .25 (s, 1H) , 7 . 30 (d, J=15 . 6Hz, 1H) , 
7 T4 8 '( ddd~ J« 8 . 4/8.0,1. 2Hz", 1H ) , 7 . 59 ( ddd; J= 8 . "4 , 8 . 0 , 1 . 2 Hz , 1H ) , 



7.74(d, J=8.0Hz,lH) , 7 . 7 5 ( d , J= 8 . 4Hz , 2H ) , 7 . 8 1 ( d , J= 1 5 . 6Hz , 1H ) , 
7.93(d,J=8.4Hz,2H), 8 . 07 ( d , J= 8 . 4Hz , 1H) . 
PvampIP 202 fiynthPRis of 3- ME) -2- (2- 

mpfhyl snl fnnyl phenyl ^ Pthpnyl ] -1 • fA - Pthyl pipprfl7.in-1 - 
yl ) i sngii innl inp h yrlrorhl nrifip. 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (599 mg , yield; 84%) from 
2 -methylsulf onylvinylbenzene (500 mg) and 3-bromo-l - (4- 
ethylpiperazin- 1 -yl) isoquinoline (549 mg) . The resulting 
free compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals . 
Hydrochloride : 
m.p . ; 146 - 149°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33 (t, J = 7 .2Hz, 3H) , 3.18- 
3.25(m,2H), 3 . 30 (s, 3H) , 3.33-3.45(m,2H), 3 . 5 8 - 3 . 67 (m , 4 H ) , 
4.02-4.07(m,2H), 7.50(d,J=15.6Hz,lH), 7 . 56 (s, 1H) , 
7.58(dd,J=8.0,1.2Hz,lH) , 7.60(t,J=8.0Hz,lH) , 




S0 2 Me 
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7 . 6 2 (t, J=8 . OHz, 1H) , 7 .75 ( t , J=8 . OHz, 1H) , 7 .79 (t, J-8 . OHz, 1H) , 
7 : 95 (d, J=8 . OHz, 1H) , 8.00 (dd, J=8 . 0; 1 . 2Hz, 1H) , 
8 . 11 (d, J»8 . OHz, 1H) , 8 . 66 (d, J=15 . 6Hz , 1H) . 
MS (FAB) m/z 422 (M + H) * . 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 55 (q, J = 7 . 2Hz, 2H) , 2 . 5 6 (br, 4H) , 3 . 15 (s, 3H) , 3 . 63 (br, 4H) , 

7 . 19 (d, J=15 . 6Hz ,1H), 7 . 26 (s, 1H) , 7 . 4 3 - 7 . 57 (m, 2H ) , 

7.60 (ddd, J=8 .4, 8.0, 1.2Hz, 1H) , 7.64 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7 .74 (d, J=8 . OHz, 1H) , 7 . 8 7 ( d , J=7 . 2Hz , 1H ) , 8 . 0 6 (d, J=8 . 4Hz , 1H) , 

8.12(d,J=8.0,1.2Hz,lH) , 8.74(d,J=15.6Hz,lH) . 

KYampIP fiynfhPR ifi of "3 - TfF. ) - 2- ( 4 - 

mPthyl anl fnnyl mpf.hyl phenyl ^j-h^ nyl ] - 1 - fd-Pfhylpipprazin-l - 
yl ) i sn gn t nol i ne> oxa 1 a f.e 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (496 mg, yield; 78%) from 
4 -methylsulf onylmethyls tyrene (432 mg) and 3 - bromo - 1 - ( 4 - 
e thylpiperazin - 1 -yl) isoquinoline (470 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
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manner, to give the oxalate of the title compound as yellow 
— crystals .- - - - - - - . . _ 

Oxalate : 
m.p.; 245-247°C 

X H-NMR (4 00MHz, DMSO-d 3 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H), 2.93(s,3H), 
3.18 (q, J=7 . 2Hz, 2H) , 3 . 4 2 (br, 4H) , 3.67 (br, 4H) , 4 . 52 (s, 2H) , 
7.40(d,J=15. 6Hz, 1H), 7.44(d,J=8.4Hz,2H), 7 . 52 (s, 1H) , 
7 . 59 ( t, J=8 . 0Hz, 1H) , 7 . 7 0 ( d , J- 8 . 4Hz , 2H ) , 7 . 7 1 ( d , J = 1 5 . 6Hz , 1H ) , 
7 . 72 < t, J-8 . 0Hz, 1H) , 7 . 91 (d, J=8 . 0Hz, 1H) , 8 . 10 (d, J«8 . 0Hz , 1H) . 
MS (FAB) m/z 436(M+H)\ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.19(t,J = 7.2Hz,3H) , 
2 . 5 8 (q, J = 7 . 2Hz, 2H) , 2 .78 (br, 7H) , 3 . 5 8 (br, 4H) , 4 .27 (s, 2H) , 
7 . 20 (d, J=15 . 6Hz ,1H), 7.22(s,lH), 7.41(d,J=8.4Hz,2H), 
7.45 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7.58 (ddd, J=8.4,8.0,1.2Hz,lH), 
7.63(d, J=8.4Hz,2H) , 7 . 7 2 ( d , J« 8 . 0Hz , 1H ) , 7 . 7 8 ( d , J= 1 5 . 6Hz , 1H) , 
8 . 06 (d, J-8 .4Hz, 1H) . 

RyampIP 204 .^ynthpsifi of 1 - f f E ) - 2 - \ 3 - ( 4 - 
mnrphnl i nyl ) phenyl 1 p|-hftnyl 1 - 1 - ( 4 - e thy 1 n i nera z i n - 1 - 
yl ) i snqninnl inp ovulate? 
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In the same manner as in Example 189 , the free compound 

of the -title- compound was obtained (600- mg , ■ yield r 95% )~ from 

3 - (4 -morpholinyl) styrene (417 mg) and 3 - bromo - 1 - ( 4 - 

ethylpiperazin- 1 -yl) isoquinoline (470 mg) . The resulting 

free compound was converted into an oxalate in a conventional 

manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p. ; 180-182°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 28 (t, J = 7 . 2Hz , 3H) , 

3 . 18 (br, 6H) , 3.43 (br, 4H) , 3.66 (br, 4H) , 3.77 (t, J=4 . 8Hz, 4H) , 

6 . 91 (dd, J=8 . 0, 2 . 0Hz, 1H) , 7 . 12 (d, J=8 . 0Hz, 1H) , 7 . 21 (br, 1H) , 

7 . 26 ( t, J=8 . 0Hz, 1H) , 7 . 3 6 (d, J- 16 . 0Hz, 1H) , 7 . 4 9 (s, 1H) , 

7 . 58 ( t, J=8 . 0Hz, 1H) , 7 . 6 5 ( d , J= 1 6 . 0Hz , 1H ) , 7 . 7 2 ( t , J= 8 . 0Hz , 1H ) , 
7 . 89 (d, J=8 . 0Hz, 1H) , 8 . 09 (d, J=8 . 0Hz , 1H) . 
MS ( FAB ) m/z 429(M+H) + . 
Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.17(t,J=7.2Hz,3H), 

2.55(q,J=7.2Hz,2H), 2.76(br,4H), 3 . 22 < t, J = 4 . 8Hz,4H) , 

3.56(br,4H), 3.89(t, J = 4 . 8Hz ,4H), 6 . 84 ( dd , J = 7 . 6 , 1 . 2Hz , 1H) , 

7.12-7.17(m,2H), 7 . 15 ( d , J = 1 6 . 0Hz , 1H ) , 7 . 19 (s, 1H) , 

7 . 28 (dt, J-7 . 6Hz , 1H) , 7 . 4 2 ( t , J= 8 . OH z , 2H ) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 . 70 (d, J=8 . 0Hz , 1H) , 7 . 74 (d, J = 16 . 0Hz, 1H) , 8 . 04 ( d , J= 8 . 0Hz , 1H ) . 

Fv^mpIP 205 fiynfhPsis of 3 - f ( K ) - 2 - \ 4 - ( 4 - 

mnrphnl inyl) phenyl ) fithfiny l 1 - 1 - (4 - Pfhvl ni DPTfl Z i n - 1 - 

yl ) i snqii inol infi oxalate 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (157 mg, yield; 36%) from 
4 - (4 -morpholinyl) styrene (284 mg) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (320 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p . ; 24 8 -25 0°C 

*H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; 6 (ppm) 1.29(t,J=7.2Hz,3H) , 

3 . 18 (br, 4H) , 3.24(q,J=7.6Hz,2H), 3.48(br,6H), 3.75(br,6H), 

6.98(d,J=8.8Hz,2H), 7.15(d,J=16.0Hz,lH), 7.43(s,lH), 

7 . 53 (d, J-8 . 8Hz, 2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 7 . 6 1 (d , J=16 . 0Hz , 1H) , 

7.69(t,J=8.0Hz,lH), 7.86(d,J=8.0Hz,lH), 8 . 07 ( d , J= 8 . 0Hz , 1H ) . 

MS ( FAB ) m/z 429(M+H)\ 

Free compound: 

X H -NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J«7.6Hz,3H) , 
2.56(q,J=7.6Hz,2H), 2 . 56 (br, 4H) , 3.21(t,J=4.8Hz,4H), 
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3.56 (br, 4H) , 3 . 87 (t, J=4 . 8Hz, 4H) , 6 . 90 (d, J=8 . 8Hz, 2H) , 
1 . 05 (d,'J=15 . 6Hz , 1H) , 7 . 15 ( s, 1H) , - ~ ...... 

7.40 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7 . 52 (d, J=8 . 8Hz , 2H) , 
7 . 54 (ddd, J=8 . 4 , 8 . 0; 1 . 2Hz , 1H) , 7 . 6 8 (d, J=8 . 0Hz , 1H) , 
7 .73 (d, J=15 . 6Hz, 1H) , 8.0 3 ( d , J= 8 . 4Hz , 1H ) . 
ffvampIP 9flfi -^yni-hPsifi nf 1 - f ( F, ) - 2 - me thvl - 2 - f 4 - f 4 - 
mnrphnl -j nyl \ pheny l ) pthpnyl 1-1- U - e t h vl r> i npr a 7 i n - 1 - 
yl \ i sngiii nol i ne oxa 1 ate 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (475 mg , yield; 66%) from 
4 - (4 -morpholinyl) - ^-methyls tyrene (500 mg) and 3-bromo-l- 
(4 -ethylpiperazin- 1 -yl) isoquinoline (523 mg). The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crys tal s . 
Oxalate: 
m.p.; 266-267 °C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.27(t,J=7.2Hz,3H), 2.66(s,3H), 
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3.16 (br, 6H) , 3.41 (br, 6H) , 3.76 (br, 6H) , 6 . 84 (s, 1H) , 
- 6V98 (dvJ = 8\ 8Hz; 2H) ,- 7:50(s, 1H) ,~ 7 . 5 l (d ( J- 8 . 8Hz # 2H) - 
7 . 56 (t, J=8 . OHz, 1H), 7 .70 ( t, J=8 . 0Hz, 1H) , 7 . 87 (d, J«8 . OHz, 1H) , 
8.08 (d, J=8.0Hz, 1H) . 
MS ( FAB ) m/z 443(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 0 (ppm) 1 . 17 ( t , J = 7 . 2H z , 3H ) , 

2.56 (q, J=7 . 2Hz, 2H), 2.73(s,3H), 2.76 (br , 4H) , 

3 . 21 (t, J=4 . 8Hz, 4H) , 3 . 52 (br , 4H) , 3 . 88 (t, J=4 . 8Hz , 4H) , 

6.79(s,lH), 6 . 92 (d, J=8 . 8Hz, 2H) , 7 . 21 (s, 1H) , 

7.42 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 7 . 52 ( d , J= 8 . 8Hz , 2H) , 

7.55 (ddd, J=8 .4 , 8.0,1. 2Hz, 1H) , 7 . 70 (t, J-8 . OHz, 1H) , 

8.05 (d, J=8.4Hz, 1H) . 

FvampiP Synthesis of 3 - { (E) - 2 -methyl - 2 - [3 - (4 - 

morphol i nyl ) phenyl ] pthpnyl ) - 1 - ( 4 - Pthyl pipprazin-l - 
yl ) i sngninnl i n g nxa laf.p. 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (332 mg, yield; 35%) from 
3 - (4 -morpholinyl ) - a -methyls tyrene (658 mg) and 3-bromo-l- 
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(4 - ethylpiperazin- 1 -yl) isoquinoline (691 mg) . The resulting 

free compound was converted into 'an oxalate rna conventional - 

manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p. ; 190-192°C 

L H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 .28 (t, J = 7 . 2Hz, 3H), 2 . 67 (s, 3H) , 
3 . 17 (t, J = 4 . 8Hz, 6H) , 3.21 (q, J = 7 . 2Hz, 2H) , 3 . 47 (br, 6H) , 
3.77 <t f J-4 . 8Hz, 4H) , 6 . 87 (s, 1H) , 6 . 9 2 ( dd , J= 8 . 0 , 2 . 0Hz, 1H) , 

7 . 04 (d, J=8 . 0Hz , 1H) , 7.11 (br , 1H) , 7 . 2 6 ( t , J- 8 . 0Hz , 1H ) , 
7 .55 (s, 1H) , 7.59<t,J=8. 0Hz, 1H) , 7 . 72 (t, J-8 . 0Hz, 1H) , 
7 .89 (d, J= 8.0Hz, 1H) , 8.10 (d, J = 8.0Hz, 1H) . 

MS ( FAB) m/z 443 (M+H)\ 
Free compound : 

*H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 6 (q, J = 7 . 2Hz, 2H) , 2 .74 (s, 3H) , 2.75(br,4H), 

3 . 22 ( t, J = 4 . 8Hz, 4H) , 3.52 (br , 4H), 3.89<t,J = 4.8Hz,4H), 
6.79(s,lH), 6 . 86 (dd, J = 8 . 0, 2 . 4Hz, 1H) , 7 . 09 (d, J=8 . 0Hz, 1H) , 
7.10(s,lH), 7 . 22 (s, 1H) , 7 . 2 9 ( t , J= 8 . 0Hz , 1H ) , 

7.44(t,J=7.6Hz,lH), 7 . 56 (t, J = 7 . 6Hz, 1H) , 7 . 7 0 ( d , J= 7 . 6H z , 1H ) , 

8 . 05 (d, J = 7 . 6Hz, 1H) . 

FvampIP 20R SynMiPRi r of ^ - f (K) - 2 - mp f.hox vme t h vl - 2 - 
phpnylpt-hpnyl 1 -1 - f 4 - p|-hy1 pi ppr a? i n - 1 - yl ) i Roqn 1 nol i ne 
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In the same manner as in Example 189, the free compound 
of the title compound (492 mg, yield; 71%) from a - 
methoxymethyls tyrene (403 mg) and 3.-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (580 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystal s . 
Oxalate : 
m.p. ; 180-182°C 

*H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; <5 (ppm) 1.23(t,J-7.2Hz,3H), 
3.05(br,2H), 3.25(br,4H), 3.49(br,4H), 3.75(s,3H), 3.95(s,2H), 
6 . 91 (s, 1H) , 7.10(t,J=7.6Hz,lH), 7 . 15 (s, 1H) , 

7.23 (t ( J = 7 . 6Hz, 2H) , 7 . 4 2 <d, J = 7 . 6Hz, 2H) , 7 . 50 ( t, J=8 . 0Hz, 1H) , 
7 . 62 (t, J«8 . 0Hz, 1H) , 7 . 7 6 ( d , J = 8 . 0Hz , 1H ) , 8 . 0 1 ( d , J= 8 . 0Hz , 1H ) . 
MS ( FAB ) m/z 388(M+H)*. 
Free compound: 

l H- NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) l.l'6(t,J = 7.2Hz,3H) , 
2.53(q,J=7.2Hz,2H), 2.70(br,4H), 3.45(br,4H), 3.75(s,3H), 
4.04(s r 2H), 6.65(s,lH), 7.08(s,lH), 7 . 1 2 ( d t , J = 7 . 6 , 1 . 2 H z , 1H ) , 
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7.22 (t, J = 7 . 6Hz, 2H) , 7.36 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7 f4 2 (dd~ J-7 . 6 , 1 . 2Hz , 2H) , 7 ". 4 9 ( ddd J« 8 . 4 , 8 . 0 , 1 . 2Hz , 1H) / 

7.5 9 (d, J = 8.0Hz,lH) , 7 . 9 9 ( d , J= 8 . 4Hz , 1H ) . 

FvampIP 209 Synt-hp s ig nf 1 - M - Pf.hyl pi pfirazi n-4 ■ vl ) - 3 ■ 
[trans-? - (7 -pyri Hyl Uthpn y l ] i snqni nolinp t. r i hvd rorh 1 or i rift 




In the same manner as in Example 189, the hydrochloride 
of the title compound was obtained as yellow crystals (789 mg, 
yield; 77%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (714 mg) and 2 - vinylpyr idine (469 mg ) . 
Hydrochloride : 
m.p.; 220°C (decomp.) 

'H-NMR (4 00MHz , DMS0-d 6 ) ; <5 (ppm) 1.33(3H,t,J=7.2Hz), 

3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 2 ( 1H , t , J = 1 1 . 2Hz ) , 

3 . 3 5 (1H, t, J- 11 . 2Hz ) , 3 . 5 6 (2H, t, J- 13 . 6 Hz) , 

3. 58(2H,d, J= 11.2Hz) , 4.00(2H,d,J=13.6Hz), 7.58-7.67(3H,m), 
7 . 73 - 7 . 77 (1H, m) , 7.88-8.01(2H,m), 7.95(lH,d,J=15.6Hz), 
8 . 10 - 8 . 15 (2H, m) , 8 . 18 - 8 . 25 ( 1H , m> , 8 . 70 (1H, d, J = 4 . 4Hz) , 
11 . 06 (lH,br-s) . 
ESI -Mass ; 345 (MH*) . 
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FvampIP 210 fiynfhps i g of 1 - fl • Pthyl pi ppra? i n - 4 -yl ) -3- 
'["fran s "- 2 -~( £ -"pyri dyl ) g>hp nTy1 1 i fi<">qii TtVoT i 




i 

Et 



In the same manner as in Example 189, the oxalate of the 
title compound as a yellow amorphous (468 mg, yield; 79 %) from 
1_ ( l - ethylpiperazin - 4 - yl ) - 3 -bromoisoquinoline (435 mg) and 
4 - vinylpyridine (286 mg) . 
Oxalate : 

l H-NMR (4 0 0MHz, DMSO-d 6 ) ; 5 (ppm) 1.26(3H,t,J=7.2Hz), 

3 . 17 (2H, q, J=7 . 2Hz) , 3.36-3.46(lH,m), 3 . 5 8 - 3 . 7 6 ( 1H , m) , 7.56- 

7 . 63 (7H f m) , 7 . 73 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 9 2 (1H, d, J=8Hz) , 

8.10(lH,d,J=8Hz), 8.56 ( 2H , dd , J= 6Hz , 1.6Hz) . 

ESI -Mass ; 345 (MH*) . 

Rvampl <=> 211 .qynfhpRis of 1 - M - ^t-hy 1 pi p^ra g i n - 4 - y 1) - ^ - 1" 'I - ( 2 - 
mPthnyyl phpnyl - 2 - p rnppnyl 1 i soqu innlinp oxalate 



OMe 




I 

Et 
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2 - Allylphenol (444 mg) was dissolved in N , N - 
dimethyl formamide (5 ml) , followed by the addition of 60% sodium 
hydride (157 mg) . The resulting mixture was stirred at room 
temperature for 20 min. Methyl iodide (250 ml) was added 
thereto, and the mixture was stirred at room temperature 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue and 1- ( 1 - ethylpiperazin - 4 - y 1 ) - 3 -bromoisoquinoline 
(563 mg) were treated in the same manner as in Example 189, to 
give the oxalate of the title compound as a pale red amorphous 
(400 mg, yield; 44%) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.21(3H,t,J=7.2Hz), 

3 . 05 (2H, q, J-7 .2Hz) , 3.20-3.36<4H,m), 3 . 5 2 ( 2H , d , J= 2 . 4Hz) , 

3.80(3H,s), 6 . 47 ( 1H, d, J=15 . 2Hz) , 6.87-6.94(2H,m), 

6 . 99 (1H, d, J-8 . 4Hz) , 7.16-7.24(2H,m), 7 . 27 (1H, s) , 

7 . 51 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7.65(1H # ddd, J= 8Hz , 7 Hz , 1 . 2 Hz ) , 

7 . 81 (1H, d, J=8Hz) , 8 . 02 (1H, d, J=8Hz) . 

FAB - Mass ; 388 (MH* ) . 

FlvampIP 212 Synl-hPsi s of 1 - M - Pfhyl pi ppra 7 i n - 4 - vl ) - V fV (2- 
hydrnyypfhnyy) phenyl - 1 - prnppnyl 1 i soqui noline oxa 1 ate 
(212-1) 2- (2-A1 lylphPnnyy) gfhanol 




o 
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2 - Allylphenol (5.066 g) was dissolved in N , N - 
dimethylformamide (70 ml) , followed by the addition of methyl 
2 -bromoacetate (6.931 g) and potassium carbonate (7.88 g) , and 
the resulting mixture was stirred at 100°C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (40 ml) , followed by the addition of lithium 
aluminium hydride (1.442 g) in smal 1 portions under ice - cool ing . 
The resulting mixture was stirred for 5 min. To the reaction 
mixture were sequentially added water (1.5 ml), 5N sodium 
hydroxide (1.5 ml) and water (4.5 ml), and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgSOJ and evaporated. The resulting residue was purified by 
(NH) silica gel column chromatography (ethyl aceta te/hexane 
system), to give the title compound as a colorless oil (5.248 
mg, yield; 76%) . 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 3 .41 (2H,d,J=6 . 4 H z ) , 3.93- 
3.98(2H,m), 4 . 0 9 ( 2H , t , J = 4 . 4Hz ) , 5 . 0 0 - 5 . 07 ( 2H , m) , 5.94- 
6.05(lH,m), 6.85(lH,dd,J=7.6Hz,1.6Hz), 

6 . 9 3 (1H, td, J = 7 . 6Hz , 1 . 6Hz) , 7.16(lH,dd,J=7.6Hz,1.6Hz), 
7 . 2 0 (1H, td, J-7 . 6Hz, 1 . 6 Hz) . 

{71 7 - 2) 1 - ( 1 - F.f by1pipprri?i n-4-yl) -1- f^ - (2- 
hyrirnvypthnYy) phpnyl - 1 - proppn y l 1 i Rnqni nol i DP oxalate . 
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I 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a pale yellow amorphous (313 mg, 
yield; 38%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 

bromoisoquinoline (528 mg) and 2 - (2 - allylphenoxy) ethanol (570 
mg) . 

Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.20(3H,t,J=7.2Hz), 

3 . 02 (2H, q, J = 7 . 2Hz) , 3 . 16 - 3 . 3 0 (4H, m) f 3 . 4 2 - 3 . 6 0 ( 4H , m) , 

3.55 (2H, d, J = 7 .2Hz) , 3 .75 (2H, t, J=5Hz) , 4 . 01 (2H, t, J=5Hz) , 

6 . 53 (1H, d, J- 15 . 2Hz) , 6 . 8 8 ( 1H , td , J= 7 . 6Hz, 1Hz) , 

6 . 94 (1H, dt, 15 . 2Hz, 7 . 2Hz) , 6 . 9 7 ( 1H , dd , J= 8 . 2 Hz , 1H z ) , 

7 . 18 (1H, ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 7.65 ( 1H , ddd , J= 8Hz , 7 Hz , 1 . 2Hz) , 

7.81(lH,d,J=8Hz), 8.02(lH,d,J=8Hz). 

ESI -Mass ; 418 ( MH + ) . 

Fv^mpIP 213 SynthPfiis of 3 - f ( F, ) -2 - \ 2 - ( 4 - 

mnrphnl i nyl ) pyri rH n - 5 - y l 1 Pthpnvl 1 - 1 - ( 4 - P t . hvl T) i PP TH zi n - 1 - 
yl ) isnqinnolinp oval ate 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (750 mg, yield; 94%) from 

2 - (4 -morpholinyl) - 5 - vinylpyr idine (708 mg) and 3-bromo-l- 

(4 -ethylpiperazin- 1 -yl) isoquinoline (595 mg) . The resulting 

free compound was converted into an oxalate in a conventional 

manner, to give the oxalate of the title compound as yellow 

crystal s . 

Oxalate : 

m.p . ; 124 - 128°C 

1 H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; <5 (ppm) 1.28(t,J=7.2Hz,3H) , 
3 . 19 (br, 2H) , 3 .43 (br, 4H) , 3 . 54 (t, J=4 . 8Hz, 6H) , 

3 . 75 ( t, J-4 . 8Hz , 6H) , 6 . 7 9 (d, J=8 . 4Hz , 1H) , 6.89(d,J = 7.2Hz,lH), 
7 . 56 (d, J-15 . 2Hz, 1H) , 7 . 57 - 7 . 6 4 (m , 3 H ) , 7.65(d,J=15. 2Hz, 1H) , 

7 . 73 ( t, J=8 . 0Hz , 1H) , 7 . 90 <d, J=8 . 0Hz , 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) . 
MS ( FAB ) m/z 430(M+H)*. 
Free compound : 

*H - NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.18(t,J=7.2Hz,3H) , 
2.55(q,J=7.2Hz,2H), 2 . 7 6 ( br , 4 H ) / 3 . 57 (br, 4H) , 

3.62(t,J=4.8Hz,4H), 3 . 88 < t , J-4 . 8Hz , 4H) , 6 . 5 4 ( d , J= 8 . 4H z , 1H ) , 
6 . 81 (d, J=6 . 8Hz , 1H) , 7 . 27 (s, 1H) , 7.44 (ddd, J=8 . 4,8.0,1. 2Hz , 1H) , 
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7.50 (dd, J=8.4, 6.8Hz, 1H) , 7 . 55 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

* " 7 f67~(br, 1H)~, 7.71(d, J=8.0Hz,lH) , ' 8 . 05 ( d , J= 8. 4 Hz , 1H ) . 

Ky^mpl P 214 gyn^PRifi of 1 - ( (E) - 2 - f 1 - (4 - 

m nrr^^ 1 ^y 1 ip Y ^^^".fi.vi1 Pthenvl 1 -1 - f 4 - pfhyl pi ppra z i n - 1 - 

yl ) t gnqinnnl i n g> nyal ate 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (560 mg , yield; 87%) from 
3 - (4 -morpholinyl) - 6 - viny lpyr idaz ine (567 mg) and 3-bromo-l- 
(4 -ethylpiperazin-l-yl) isoquinoline (476 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystal s . 
Oxalate : 
m.p . ; 88- 9 0°C 

l H - NMR (4 0 0MHz , DMSO- d 6 ) ; <5 (ppm) 1.30(t,J=7.2Hz,3H), 

3.2 8 (q, J«7. 2Hz, 2H) , 3.4 0(br,2H) , 3.62 ( t , J= 4 . 8Hz , 6H) , 

3 .75 (t, J = 4 . 8Hz, 6H), 4 . 0 2 (br, 2H) ; 7 . 3 6 ( d , J= 9 . 6Hz , 1H ) , 

7.5 5 (s, 1H) , 7 . 5 6 (d, J- 16 . 0Hz, 1H) , 7 . 6 2 ( t , J- 8 . 0Hz , 1H ) , 

7 .74 (t, J=8.0Hz, 1H) , 7 . 8 2 ( d , J= 1 6 . 0Hz , 1H) , 7 . 9 3 ( d , J- 9 . 6Hz , 1H ) , 
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7 . 9 4 (d, J=8 . OHz, 1H) , 8 . 12 (d, J=8 . OHz , 1H) . 

MS(FABf m/z 431 (M+H)"*: " " 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2 .75 (br, 4H) , 3 . 5 8 (br, 4H) , 

3 . 6 7 ( t, J=4 . 8Hz, 4H) , 3.86(t,J=4. 8Hz , 4H) , 6.89(d,J=9.6Hz,lH) , 
7 .23 (s, 1H) , 7 . 45 <t, J=8 . OHz , 1H) , 7 . 4 9 ( d , J= 1 5 . 6 Hz , 1H ) , 

7.51 (d, J=9.6Hz,lH) , 7.57 (d, J=8 . OHz , 1H) , 7 . 7 2 { d , J- 8 . OHz , 1H ) , 
7 . 91 (d, J- 15 . 6Hz , 1H) , 8 . 0 5 (d, J=8 . OHz , 1H) . 
FvpmpIP 21 S RynthPRis of 3 - ( ( E ) - 2 - f 4 - ( 4 - 

mnrphnl inyl ) py r i m i H i n - fi - y 1 1 ethinyl) -1 - f 4 - e th Vl T> i T)ft r Z i n - 1 - 
yl ) i snqn inol i ne o val ate 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (380 mg , yield; 70%) from 
4 - (4 -morpholinyl) - 6 - viny Ipyr imidine (360 mg) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (400 mg) . The resulting 
free compound was converted intoan oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
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Oxalate : 
m.p"\Vf3 0~-13~4°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; (5 (ppm) 1 . 3 1 ( t , J=7 . 2Hz . 3H) , 
3.29(q,J=7.2Hz,2H) . 3.39(br,2H), 3.63(br,2H). 3.74(br,10H) 
4.03(br,2H), 7.19(s,lH), 7 . 56 (d, J=16 . OHz , 1H) . 7 . 64 ( s , 1H) , 
7.66(t,J-8.0Hz.lH). 7 . 78 ( t , J = 8 . OHz . 1H) . 7.93 (d,J=16.0Hz,lH) 
7 . 98 (d, J=8 .OHz, 1H) , 8 . 14 ( d , J= 8 . OHz , 1H ) , 8.62(s,lH). 
MS (FAB) m/z 431 (M+H)*. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 1 . 18 ( t . J-7 . 2Hz , 3H) . 

2.56 (q, J=7.2Hz.2H) . 2.76(br,4H), 3.58(br,4H). 

3.69(t,J=4.8Hz,4H) . 3 . 82 ( t , J=4 . 8Hz , 4H) , 6.60(s.lH), 

7 . 29 (s, 1H) , 7.48 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 

7 . 60 (d, J=14 . 8Hz, 1H) . 7.59 (ddd, J=8 . 4,8.0,1. 2Hz, 1H) , 

7 .74 (d, J=8 . OHz, 1H) , 7 . 84 (d, J=14 . 8Hz , 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 1H) 

8 . 64 (s, 1H) . 

BvamplP 31 fi gynHipsis of ~\ - ( ( F, ) - 2 - f 2 - ( 4 - 

■nnrphnl i nyl ) pyra ? :i n - fi - y 1 1 PthPnyH ■ 1 - ( 4 - P t: h V 1 n 1 T)pr a 7 . 1 n - 1 - 
yl 1 i snqninnl inp nvalatp 
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in the same manner as in Example 189, the free compound 
of t~h~e~ title* compound was obtained (29-5- mg,- yield; 6 9%)- from. 
2 - (4 -morpholinyl) - 6 - vinylpyrazine (287 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (320 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 173-175°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 29 ( t , J = 7 . 2Hz , 3H) , 

3.25(q, J=7.2Hz,2H) , 3.49(br,4H). 3.64(br,6H), 3.77(br,6H), 

7.60 (d.J-15. 2Hz. 1H) . 7 . 62 < t . J- 8 . 0Hz , 1H) . 7.65(s,lH), 

7.75(t, J=8.0Hz.lH) . 7 . 7 5 ( d . J= 15 . 2Hz . 1H) . 7 . 9 3 (d . J = 8 . 0Hz , 1H ) , 

8.08(S,1H), 8 .12 (d, J=8 . 0Hz, 1H) , 8.25(s,lH). 

MS (FAB) m/z 4 31 (M+H ) * . 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 
2.56(q, J=7.2Hz,2H) , 2.77(br.4H), 3.58(br,4H), 
3.66{t. J=4.8Hz,4H) , 3 . 8 9 ( t , J = 4 . 8Hz , 4H) , 7.29(s.lH). 
7.47(dt.,J=8.0,1.2Hz,2H) , 7 . 5 8 (d t , J = 8 . 0 , 1 . 2H z , 1H ) , 7.69(s,lH), 
7.70(s,lH), 7 .72 (d, J=8 . 0Hz, 1H) , B.Ol(s.lH) , 8.02(s,lH), 
8 .06 (d, J=8 . 0Hz, 1H) . 

yvamplP 917 gynt-hPsi g r.f T - f 1 - ( & - mP f hnxynh PT1 V 1 ) P X h PT1 V 1 1 - 1 - 
(A-Pt-hy1pippra7in- 1 - yl ) i snqil innTinp. OXfllflte 



416 



98046PCT 




A 5N aqueous solution of hydrochloric acid (2 ml) was added 
to 3- [ a -me thyl- a -hydroxy- (4 -methoxybenzyl ) ] -1- (4- 
ethylpiperazin- 1 -yl) isoquinoline (600 mg) /ethanol (10 ml) 
solution, and the resulting mixture was reacted with heating 
under reflux for 1 hr . The reaction solution was evaporated, 
and then basif ied with a IN aqueous solution of sodium hydroxide 
and extracted with ethyl acetate. The resulting organic layer 
was washed with brine, dried and evaporated. The resulting 
residue was purified by NH - silica gel column chromatography 
(ethyl acetate/hexane system) , to give a yellow oil (352 mg , 
yield; 62%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m. p . ; 106 - 108°C 

*H - NMR (4 00MHz , DMSO- d 6 ) ; 8 (ppm) 1.23(t,J=7.2Hz,3H), 
3.05(br,2H), 3.27(br,4H), 3.60<br,4H), 3.80(s,3H), 5.46(s,lH), 
6 . 14 (s, 1H) , 6 . 9 8 (d, J=8 . 8Hz, 2H) , 7 . 2 7 (s, 1H) , 

7 . 34 (d, J=8 . 8Hz, 2H) , 7 . 6 0 ( t , J= 8 . OH z , 1H ) , 7.68(d,J=8. 0Hz, 1H) , 
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7 . 8 6 (d, J=8 . OHz, 1H) , 8 . 10 <d, J=8 . OHz, 1H) . 
MS~(FAB) m/z" 362 (M + H)*. " ~ 

Free compound : 

X H - NMR ( 4 0 0MHz , CDCl 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz, 3H) , 

2 . 55 (q, J=7 .2Hz, 2H) , 2 .74 (br, 4H) , 3 . 54 (br,4H) , 3 . 86 (s, 3H) , 

5.44 (d, J=2.4Hz,lH) , 6 . 3 3 ( d , J=2 . 4Hz , 1H ) , 6 . 9 3 ( d , J- 8 . 8Hz , 2H ) , 

7.09<s,lH), 7.38(d, J=8.8Hz,2H) , 7 . 4 4 ( ddd , J = 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7 . 52 (ddd, J=8 . 4,8.0,1. 2Hz , 1H) , 7 . 61 (d, J=8 . OHz, 1H) , 

8 . 06 (d, J-8 . OHz, 1H) . 

Fv^mpIP 21 fl flynl-hPR i fi of 1 - ( 1 - P t h V 1 n i Dfi T a 7 . 1 T1 - 4 - Vl ) - N - 
phenyl - 1 - i snqinnnl i nprarhnyaniidp di hvfirochlori de 




I 

Et 



Isocarbostyryl - 3 -carboxylic acid (366 mg) synthesized 
according to Nippon Kagaku Zasshi (the Japanese Chemical 
Journal) , £JL (6) , 106, 1960 was added to phosphorus oxychloride 
(4 ml) , which was then stirred at 110°C for 2 0 min . The reaction 
solution was evaporated, and the resulting residue was 
dissolved in toluene (5 ml) . A solution mixture of aniline (2 
ml) /toluene (3 ml) was added thereto, and the mixture was 
stirred for 15 min. The reaction mixture was partitioned 
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between ethyl acetate and IN hydrochloric acid. The organic 
layer was washed with water, dried* (over MgS0 4 ) and evaporated-. 
1-Ethylpiperadine (5 ml) was added to the resulting residue, 
which was then stirred at 120°C for 30 min. The reaction 
solution was evaporated, and then partitioned between ethyl 
acetate and water. The organic layer was washed with water, 
dried (over MgSOj and evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title (504 mg, yield; 63%) as colorless 
crystals . 
Hydrochloride : 
m.p.; 2 6 0°C (decomp.) 

X H-NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 1.32(3H,t,J=7.2Hz), 
3.21(lH,q, J=7.2Hz) , 3 . 2 3 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 3 ( 1H , t , J- 1 1 . 6Hz ) , 
3.3 6 (lH,t, J- 11. 6Hz) . 3.54-3.62 (4H,m) , 4 . 1 8 ( 2H , d , J- 14Hz ) , 
7 . 14 (1H, tt, J-7 . 6 Hz , 0 . 8Hz) , 7 . 4 0 ( 2 H , dd , J- 7 . 6 H z , 7 . 6Hz) , 
7.75 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 8 2 ( 2H , dd , J- 7 . 6 Hz , 0 . 8Hz) , 
7 .83 (lH f ddd, J=8Hz, 7Hz, 1.2Hz) , 8.17 (1H, d, J=8Hz) , 
8.19 (lH,d, J=8Hz) , 8.2 7 (lH,s> , 10.2 0 (1H, s) , 11 . 00 ( 1H , br - s ) . 
ESI -Mass ; 361 ( MH* ) . 

Fv.m pIP 219 gynthPSis of 1 - f 1 - P f tl Vl X) 1 P P T F l 7 j H - 4 - y 1 ) - 3 - ( 4 - 

mpi-hnvyani i i nnmpthyl ) i Rnmiinol inp ox a late 
(7iq.il 1 - M .Rthy1pip pra?in-4-y1) - 3 - N - ( 4 - 
mPfhnyyphPnyl ) i Rog n i nnl i npcarboxami dp 
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I 

Et 



In the same manner as in Example 218, 793 mg of the title 
compound was obtained as a brown oil from isocarbos tyryl - 3 - 
carboxylic acid (741 mg) and p-anisidine (961 mg) . 
"H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.19(3H,t,J = 7. 2Hz) , 
2 . 57 (2H, q, J=7 . 2Hz) , 2 . 7 8 (4H, t , J-4 . 4Hz) , 3 . 54 ( 4H , t , J= 4 . 4Hz) , 
3.82(3H,s), 6 . 94 (2H, d, J=8 . 8Hz) , 7 . 6 0 ( 1H , ddd , J= 8H z , 7 Hz , 1 . 2Hz ) , 
7 . 67 (1H, ddd, J = 8Hz , 7Hz, 1 . 2Hz) , 7 . 7 0 < 2H , d , J= 8 . 8Hz) , 
7 . 91 (1H, dd, J-8Hz, 1 . 2Hz) , 8 . 14 ( 1H , dd , J= 8Hz , 1 . 2Hz ) , 8.27(lH,s), 
10 . 03 (1H, s) . 

(21 Q-S>1 1 - M - KthylpipRrazin-4-vl ) - 3- (4- 
mPl-hnvyani 1 i nnmpfhyl ) i snqinnol inp oxalritP 




1- < 1 - Ethylpiperazin - 4 -yl ) -3-N- (4- 
methoxyphenyl ) isoquinolinecarboxamide (793 mg) was dissolved 
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in tetrahydrofuran (15 ml) , followed by the addition of lithium 
aluminum "hydride (4 56 mg) and'the mixture was stirred at ~4 0X 
overnight. Water (0.5 ml), IN sodium hydroxide (0.5 ml) and 
water (1.5 ml) were sequentially added thereto, and the 
resulting insoluble matters were filtered off through Celite. 
The resulting filtrate was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried (over MgSOj and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the title 
compound as a dark yellow amorphous (43 mg , yield; 5%) . 
1 H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1.24(3H,t,J=7.2Hz), 
3 . 12 (2H, q, J = 7 . 2Hz) , 3 . 2 5 - 3 . 4 2 ( 4H , m) , 3.59(2H,s), 3.46- 
3 . 84 (4H,m) , 3 .78 (3H, s) , 6 . 5 5 ( 1H , d , J= 9 . 2Hz ) , 

6.67(lH,d,J=9.2Hz), 6.94-7.02(2H,m), 7 . 3 7 ( 1H , d , J= 9 . 2Hz) , 
7.64-7.84(2H,m), 8.04-8.20(2H,m). 
ESI -Mass ; 377 (MH*) . 

PvampiP 320 qy^hPs i Q of i - M - f>f.hv1nir)prfl?in-4-vl ) - 3- ( 4 - 
mpMinyyhpn?y1 amin o ) i snqn i no! i ne OXfllfltP. 




N 




Et 
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In the same manner as in Example 158, the oxalate of the 
title'compound was obtained as a pale yellow-amorphous- (164 mg, - - - - ■ - 
yield; 42%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 

bromoisoquinoline (760 mg) and 4 -methoxybenzylamine (449 mg). 
Oxalate : 

1 H - NMR (4 0 0MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 1 6 ( 3H , t , J= 7 . 2 Hz ) , 

2 . 5 2 (1H, t, J = 4 . 8Hz) , 2 . 8 8 ( 2H , q , J- 7 . 2 Hz) , 3 . 0 0 - 3 . 1 2 ( 4H , m) , 

3 .38-3 .46 (4H,m) , 3.69(3H,s), 4 . 3 6 ( 2H , d , J=4 . 8Hz ) , 6.18(lH,s), 

6 . 8 5 (2H, d, J=8 . 8Hz) , 7.05 ( 1H , ddd , J- 8Hz , 7 Hz , 1 . 2Hz) , 

7.2 7 (2H, d, J= 8.8Hz) , 7 .35 ( 1H , ddd , J= 8Hz , 7Hz , 1.2Hz) , 

7 . 4 0 (1H, d, J=8Hz) , 7 . 7 6 (1H, d, J=8Hz) . 

FAB - Mas s ; 377 (MH* ) . 

Pv.TnpiP 3sn qynthpsi fi of 1 - M -pl-hv1 r)ir)erazin-4-y1 ) -4- 

mpfhnxy- 1 - (d -mpthnyyphpnyl 1 S Rnqni nol i ne di hvdrochl nri dft 
(2 21 - 1 ) T. - (A - MPfhoYyhpn7y1 i ri i np) phtha 1 iriR 




OMe 



O 



A mixture of phthalic anhydride (100 g) , 4- 
methoxyphenylacetic acid (110.897 g) and sodium acetate (2.6 
g) was melted at 2 00-22 0°C for 6 hr . After the mixture was cooled 
to 90 - 95°C as it stands, ethanol ('600 ml) was added thereto and 
the insoluble matters were collected by filtration, to give the 
title compound as a yellow solid (83.016 g, yield; 49%). 
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'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 3.86 (3H, s) , 6.40(lH,s) , 
6*. 95 (2H^drJ=8.8Hz) ~ 7 . 52 ( 1H , ddd , J=8Hz ;, 7Hz , 1 . 2Hz ) / 
7.71 (1H, ddd, J=8Hz,7Hz, 1.2Hz) , 7 . 7 5 ( 1H , dt , J= 8Hz , 1.2Hz) , 
7 . 8 2 (2H, d, J=8 . 8Hz) , 7 . 94 ( 1H , d t , J = 8Hz , 1 . 2Hz) . 
(991 -91 7 -Hyfirovy- ^ - ( A -mPfhoyYbfinzvl )nhthfl1imidine 




3 - (4 -Methoxybenzylidene) phthalide (15.168 g) was 
dissolved in ethanol (35 ml) , followed by the addition of a 29% 
aqueous solution of ammonia (35 ml) . The resulting mixture was 
stirred at 80°C for 1 hr . The reaction solution was evaporated, 
followed by the addition of ether and the resulting precipitates 
were collected by filtration, to give the title compound as a 
yellow solid (16.202 g, yield; 100%). 
*H - NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 3 . 0 5 ( 1H , d , J= 1 3 . 8Hz) , 
3 . 33 (1H, d, J = 13 . 8Hz) , 3 . 7 6 (3H, s) , 6 . 5 8 ( 1H , br - s ) , 
6.78(2H,d, J-8.8HZ) , 7 .211 (2H, d ( J=8 . 8Hz) , 7 . 4 1 ( 1H , t , J = 7 . 6Hz ) , 
7.48(lH,d,J=7.6Hz), 7.53-7.59(2H,m). 

(991 - ^ ) (V.) - ?> - ( a - Rrnmn - A -mpt-bnyyh pnz y l irlpnp)r?h tha1 imidine 




O 
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3 -Hydroxy- 3 - (4 - me thoxybenzyl ) ph thai imi dine (16.192 g) 



- - - - - - - wa -g -dissolved in benzene (4 00 ml) r N-bromosuccinimide (14 . 523- 



g) was added thereto and the resulting mixture was heated under 

reflux for 2 hr . The reaction mixture was cooled, the resulting 

precipitates were filtered off. Then, the filtrate was washed 

with water, dried (over MgS0 4 ) , evaporated, and the resulting 

residue was recrys tallized from ethanol /hexane , to give the 

title compound as pale yellow crystals (11.074 g, yield; 57%) . 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 3 . 9 0 (3H, s) , 

6 . 7 4 (1H, dt, J=7 . 6Hz , 0 . 8Hz) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz) , 

7 . 30 (1H, td, J = 7 . 6Hz, 0 . 8Hz) , 7 . 4 2 ( 1H , td , J= 7 . 6Hz, 0 . 8Hz) , 

7.43(2H,d,J=8. 8Hz) , 7 . 83 ( 1H , dt , J-7 . 6Hz , 0 . 8Hz) , 7 . 8 8 (1H, br - 

s) . 

( 221 - 4 ) A - MPthnvy - "\ - ( A -mpthnvyphpnyl ) i snquinnl in-1 - (2H) - one 



(4 . 031 g) and potassium hydroxide (1.6 g) were added to methanol 

o 

(20 ml) , and the resulting mixture was heated at 200-220 C for 
1 hr. After cooling as it was, the reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated . Ether was added 




(E) -3- ( a -Bromo- a -4 -me thoxybenzyl idene) phthal imidine 



424 



98046PCT 



thereto, and the resulting insoluble matters were collected by 
'filtration, to give'the ti tTe compound" as* a pale yellow solid 
(1.786 g, yield; 52%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 3 . 54 (3H, s) , 3 . 8 9 (3H, s) , 

7 . 04 (2H, d, 8 . 8Hz) , 7.53 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7.69 (1H, dd, J = 8Hz, 1 . 2Hz) , 7.76 ( 1H , ddd , J= 8Hz , 7Hz, 1 . 2Hz) , 

7.89 (1H, dd, J=8Hz, 1 . 2Hz) , 8.41 ( 1H , dd , J= 8Hz , 1 . 2Hz) , 

8. 50 (lH,br-s) . 

(2 21 - 5) 1 - M - K1-hy1p-jp^-ra7.iri-4-yl) - 4 - methoxv - 1 - (4 - 
mftl-hnyyphpnyT ^ -i snq n i nol inp dihydrorhl ori de 

OMe 

OMe 




I 



4 -Methoxy - 3 - (4 - me thoxyphenyl ) i soquinolin - 1 - ( 2H) - one 
(1.263 g) was treated in the same manner as in Example 252- 
4, to give the hydrochloride of the title compound as colorless 
crystals (recrystallized from ethanol/isopropyl ether) (632 mg, 
yield; 31%) . 
Hydrochloride : 
m.p. ; 227-235°C 

1 H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.30(3H,t,J = 7.2Hz), 

3 . 20 <1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 6 - 3 . 3 8 ( 2H , m) , 
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3 . 44 (2H, t, J=13 . 2Hz) , 3.59(2H,d,J=11.2Hz), 3 . 63 (3H, s) , 

3.82 <3H,s) , 3 . 85 (2H, d, J=13 . 2 Hz) , 7 rO 6 ( 2H d , J = 8 ; 8 Hz ) , 

7 . 67 (1H # ddd, J=8Hz ,7Hz,1.2Hz) , 7 . 8 0 (1H, ddd, J = 8Hz , 7 Hz , 1 . 2Hz ) , 

8 . 11 (1H, d, J=8Hz) , 8 . 12 (1H, d, J=8Hz) , 8.13(2H,d,J=8. 8 Hz) , 

10 . 80 - 10 . 90 (1H, br- s) . 

ESI -Mass ; 378 (MH* ) . 

Kvampl p 7.27. Synthpgis of 1 ■ (1 • pf hyl pi ppra7i n - 4 - yl ) -S- 
tnpfhyl - ^ - (d -mpl-hoyyphpny l ) i snqu innl t ne riihydrochl nridp 
(221-1) 2 , l-DimPthyl - W-mPt hyl hpn?ami dp 



In the same manner as in Example 225 -1, the title compound 
was obtained as a colorless solid (10.99 g, yield; 100%) from 
2 , 3 - dimethylbenzoic acid (10.068 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 2 . 28 (3H, s) , 2 . 30 (3H, s) , 
2.99(3H,d,J=4.8Hz), 5.76{lH,br-s), 7.09(lH,t,J=7.4Hz), 
7 . 15 (1H, d, J = 7 .4Hz) , 7 . 1 8 ( 1H , d , J = 7 . 4Hz ) . 

{777 - 7.) S-MPfhyl - ^ - (A - mPthnvyphpnyl ) i snqni nnl in-1 - (7H) - onp 



In the same manner as in Example 10-1, the title compound 
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was obtained as a pale yellow solid (3.456 g, yield; 42%) from 
2 , 5'-~dimethyr-N-methylberizamide (5.008 g)' and anisonitrile 
(4.128 g) 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 2.59 (3H,s) , 3.89 (3H,s) , 
6 . 80 (1H, s) , 7.05(2H,d,J=8. 8Hz) , 7 . 3 6 (1H, t, J = 7 . 6Hz) , 
7.50(lH,d,J=7.6Hz), 7 . 6 7 ( 2H , d , J= 8 . 8Hz) , 8 . 2 8 (1H, d, J=7 . 6Hz) , 
9 .75 (1H, s) . 

(772-1) 1 - M - Kfhylp1ppr37.1n-4.yl ) - S-mpthyl -3 - (4 - 
mPthnvyphpnyl ) i snqn innl inp rH hyfirnrhl nridp 




I 

Et 

In the same manner as in Example 252-3, 5 -methyl -3- 
(4 -methoxyphenyl) isoquinolin- 1 - (2H) -one (1.003 mg) was 
treated, to give the hydrochloride of the title compound as 
yellow crystals (recrystallized in ethanol/isopropyl ether) 
(721 mg, yield; 45%) . 
Hydrochloride : 
m.p. ; 249-253°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 0 (ppm) 1 . -3 1 ( 3 H , t , J = 7 . 2 Hz ) , 2 . 68 (3H, s) , 
3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2 Hz ) , 3 . 3 0 ( 1H , t , J- 1 0 . 6Hz ) , 
3.33(lH,t,J=10.6Hz), 3.49(2H,t,J=13.2Hz), 
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3.59(2H,d,J=10.6Hz), 3.81(3H,s), 3.92(2H,d,J=13.2Hz), 
"T. 05 (*2Hrd" # J=8V8Hz) , ~7 .43 (1H, trJ=7 . 6Hz ) , 7 . 54-(lH, d~, J=7 . 6Hz) ; - 
7 . 9 2 (1H, d, J=7 . 6Hz ) , 7.93(lH,s), 8.18{2H,d,J=8. 8Hz) , 
10 . 06 (1H, br- s) . 
ESI -Mass; 362 (MH*) . 

Ry^mpl p 7 7 1 fiynfhpsi s of 1 - fd-Pt-hylpi p^ra^-iri-l - yl l - ^ - \A- (7 - 

hyrirnxypthnyy) phpnyl ] - - f 1 nnrni snqninnl inp rii hydrorhl nriHp 




From starting materials 4 -( 2 - benzyloxyethoxy )- 1 - 
ethynylbenzene (7.64 g) and 2 - bromo - 4 - f luorobenzalhyde (4.38 
g) , 3- [4- (2 -benzyloxyethoxy) phenyl] -1- ( 4 - ethylpiperazin - 1 - 
yl) - 6 - f luoroi soquinol ine was obtained according to Example 231 . 
The resulting compound was hydrogenated in methanol in the 
presence of 10 % palladium -carbon, for debenzy lat ion . The 
catalyst was filtered off, the resulting solution was washed 
with methanol , and then 0.90 g of the title compound was obtained 
directly as a hydrochloride. 
Hydrochloride: 
m.p. ; 152-170°C 

l H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(t,J = 7.2Hz,3H), 3.14- 
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3.24(m,2H), 3 . 2 5 - 3 . 3 6 (m, 2H) , 3 . 47 - 3 . 62 (m, 4H) , 3.70- 

3.76(m,2H), 3 . 88 - 3 . 97 (m, 2H) , 4 . 0 1 - 4 . 07 (m, 2H) ~, - 

1 . 06 (d, J=9 . 0Hz, 2H) , 7 . 3 8 - 7 . 4 5 (m, 1H) , 7 . 6 6 - 7 . 7 2 (m, 1H) , 

7 . 96 (s, 1H) , 8 . 10 (d, J=9 . OHz, 2H) , 8 . 1 3 - 8 . 1 8 (m , 1H) , 11.16- 

11 .27 (br, 1H) . 

MS (FAB) m/z 3 9 6 . 00 (M + H) * . 

FvampIP 224 fiynt-hp s i r of i - (1 . ^thyl pi pera zi n - 4 - vl ) - 6- 
f 1 no-rn - ^ - (4 -mpfho v yphpnyl ) i snqni nnlinp d i h vd roch 1 or i de 
( 9. 74 ~ 1 ) S> - Rrnmn - 4 - f 1 nnrnhpn?a 1 dphydp 




2 - Bromo - 4 - f luorotoluene (10.215 g) was dissolved in 
ethyl acetate (100 ml), N-bromosuccinimide (11.3 g) and 70% 
benzoyl peroxide (200 mg) were added thereto, and the resulting 
mixture was stirred under heating at 80°C for 1 hr . After the 
reaction solution was cooled, the resulting insoluble matters 
were filtered off. The resulting filtrate was washed with an 
aqueous solution of saturated sodium bicarbonate, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
acetic acid (30 ml) , water (30 ml) and hexame thy lene tetramine 
(15.141 g) were added thereto, and the resulting mixture was 
heated under stirring at 100°C for 1 hr . To the mixture was 
added 38% hydrochloric acid (20 ml) , which was then stirred for 
1 hr, and then it was cooled as it was, and extracted with ethyl 
acetate . The resulting organic phase was washed with an aqueous 
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solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
~ ancf* evaporated. The resulting residue was purified by- silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give the title compound as a colorless solid (4.376 g, yield; 
41%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 7 . 14 - 7 . 19 ( 1H , m) , 

7 . 4 0 (1H, dd, J=8 . 4Hz, 2 . 4Hz) , 7 . 97 ( 1H , dd , J= 8 . 4 Hz , 6Hz) , 

10 . 30 (1H, s) . 

( 32 A - 7) -F1 nnrn - 1 - (4 -mPl-hnyyphpnyl ) i soqin nol inf>-2-nxide 



2 - Bromo - 4 - f luorobenzaldehyde (1.003 g) and 4- 
methoxyphenylacetylene (714 mg) were treated in the same 
manners as in Examples 177, 251-3 and 251-4 in this order, to 
give the title compound as a dark green solid (467 mg, yield; 
35%) . 

X H-NMR (400MHz , CDCI3) ; <5 (ppm) 3.88{3H,s), 7 . 0 3 ( 2H , d , J- 8 . 8Hz ) , 
7 . 33 - 7 . 43 (2H, m) , 7.71-7.75(2H,m), 7.80(2H,d,J=8. 8Hz) , 
8 . 89 (1H, s) . 

(22 A - "3 ) 1 - M -Ffhy1pippra?in.4-y1 ) - 6 - f 1 noro - 3 - (4 - 
mpfhnyyphpnyl ) i Rnqn innl inp i hydrochl or ide 
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OMe 



I 

Et 

In the same manner as in Example 251, the hydrochloride 
of the title compound was obtained as yellow crystals (187 mg , 
yield; 2 4%) from 6 - f luoro- 3 - (4 -me thoxyphenyl ) isoquinolin- 2 - 
oxide (467 mg) . 
Hydrochloride: 
m.p.; 131-135°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 30 (3H, t , J«7 . 2Hz ) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3.22(lH,q,J=7.2Hz), 3.30(lH,t,J=12Hz), 

3 . 3 3 (1H, t, J=12Hz) , 3 .49 (2H, t, J=14Hz) , 3 . 6 0 (2H, d, J-12Hz) , 

3 . 81 (3H, s) , 3 . 95 (2H, d, J=14Hz) , 7 . 0 6 ( 2H , d , J= 8 . 8Hz) ( 

7 . 42 (1H, td, J=9 . 2Hz, 2 . 8Hz) , 7.70(lH,dd,J=9.8Hz,2.8Hz) , 

7 . 97 (1H, s) f 8.11(2H,d,J«8.8Hz), 8.16(lH,dd,J=9.2Hz,5.6Hz), 

10 . 77 (1H, br- s) . 

ESI -Mass ; 366 ( MH* ) . 

FYamplP 77^ .qynthpsi s of 1 - (1 - p. f.h v 1 n i oe r a z i n - 4 - vl ) - 6 - 
mp.thyl - 1 - ( 4 - mp thoxyphenyl ) j soqu innl inp rH byrirorhl or i dp 
( 7?. 5 - 1 ) 7 f 4 -Hi mpf hyl - NT - mp t. by 1 h pd 7. rtti i d p 
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Me, 




Me 



NHMe 



O 



2 , 4 -Dimethylbenzoic acid (11.877 g) was added to thionyl 
chloride (30 ml), and the resulting mixture was stirred under 
heating for 45 min. The reaction solution was evaporated, and 
then dissolved in te trahydrof uran (50 ml) . To the mixture was 
added dropwise 40% me thylamine/methanol solution (100 ml) under 
ice-cooling, and then it was stirred for 20 min. The resulting 
reaction solution was evaporated, and then partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated, to give the title 
compound as a colorless solid (12.281 g, yield; 95%). 
*H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2.32(3H,s), 2.42(3H,s), 
2.99(3H,d,J=5. 6Hz) , 5 . 7 4 ( 1H , br - s ) , 6 . 9 9 ( 1H , d , J= 8 . 4Hz ) , 
7.03(lH,s), 7 . 25 (1H, d, J=8 . 4Hz) . 

(225 - 2) 6 -Methyl - 3 - (4 - methoxyphenyl ) i sogui nnl i n - 1 - ( 2H) - o ne 



In the same manner as in Example 10-1, the title compound 
was obtained as a pale yellow solid (3.140 g, yield; 39%) from 
2 , 4 - dimethyl - N-me thylbenzamide (5.008 g) and anisonitrile 
(4.128 g) . 




OMe 



O 
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'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 2.49(3H,s), 3 . 88 (3H, s) , 

6 V6"4 (IK, sV, 7/02 ( 2H , d ,J = 8 . 8 Hz ) , 7 . 27 ( 1H-, d , J = 8 Hz ) , -7 .35 (1H, s) , 

7.65(2H,d, J= 8.8Hz) , 8.2 7 (lH,d, J=8Hz) , 9 . 84 ( 1H , br - s ) . 
{77* -1) 1 - M .F.thy1pip pra7in-4-y1 ) - 6 -methyl - 3 - (4 - 
fnpMinvyphpnyl ) i snqii in nl -i dihydrorhl nridfi 



6 - Methyl - 3 - (4 - me thoxyphenyl ) isoquinolin - 1 - ( 2H) - one 
(1.024 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as yellow 
crystals (recrystallized in ethanol / i sopropyl ether) (1.084 g, 
yield; 64%) . 
Hydrochloride : 
m.p. ; 219 -221°C 

X H-NMR (4 00MHz, DMSO-d s ) ; 6 (ppm) 1.31<3H,t,J=7.2Hz), 2.49(3H,s) 
3 . 19 (1H, q, J = 7 . 2Hz) , 3 . 2 1 ( 1H , q , J = 7 . 2 Hz ) , 3 . 2 9 ( 1H , t , J = 1 0 . 4Hz ) , 
3 . 32 (1H, t , J=10 . 4Hz) , 3.50(2H,t,J=13.6Hz), 
3.59{2H,d,J=10.4Hz), 3.80(3H,s), 3.94(2H,d,J=13.6Hz), 
7.04(2H,d,J=8.8Hz), 7.38(lH,dd,J=8.8Hz,1.6Hz), 7 . 7 0 (1H, s) , 
7 . 86 (1H, s) , 7 . 97 (1H, d, J=8 . 8Hz) , 8.11(2H,d,J=8.8Hz), 
11 . 05 (1H, br- s) . 
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ESI -Mass; 362 (MH*) . 
- - PY^mpVp-^fi gynt-hps-i ^ of 1 - U-pfhvlrnnprazin-l ~y1 ) -6- 

mpfhnvy. 1 - (A. - fri f 1 nnrn m pthyl phpnyl ) i somii nol infi 
^ihyHrnrhl nri ^P 




6-Methoxy-3- (4 - trif luorome thylphenyl) isoquinolin - 1 - 
one obtained by reacting N -me thyl - 4 -methoxy - 2 -me thylbenzamide 
(1.0 g) and 4 - trif luorome thylbenzoni trile (0.96 g) according 
to Exampel 10-1 was reacted with phosphorus oxychloride (10 ml) 
according to Example 10-2, to give 1 - chloro - 6 -methoxy - 3 - (4 - 
trif luoromethylphenyl) isoquinoline dihydrochlor ide . 

Subsequently, the resulting compound was reacted with 
N-ethylpiperazine (15 ml) at 100°C for 6 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound as a pale yellow oil. 
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Free compound: 



'H-NMR (400MHz, CDC1 3 )-; <5 (ppm) 1 . 18 (t, J=8.. 0Hz, 3H) , ___.„_. 
2.57 (q, J=8.0Hz, 2H) . 2.76(m.4H), 3.56(m.4H), 3.95(s,3H). 
7.08-7.14 (m,2H) . 7.65(s,lH), 7 . 71 (d. J=8 . 4Hz . 2H) . 
7.99 (d, J=8.0Hz. 1H) . 8 . 25 (d, J=8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether, to give 0.20 g of the title compound as a yellow 



m.p. ; 232-233 C 

J H-NMR (400MHz , DMSO-d s ) ; <5 (ppm) 1 . 32 (t, J=7 . 2Hz , 3H) . 3.2 
3.28(m,2H), 3 . 29 - 3 . 41 (m, 2H) , 3 . 41 - 3 . 52 (m, 2H) , 3.58- 
3.82(m,2H), 3.94(s,3H), 3 . 93 - 4 . 01 (m, 2H) , 
7.27(dd,J=9.2,2.4Hz,lH), 7.45(d.J=2.4Hz,lH), 
7.88(d, J=8.0Hz,lH) , 8 . 07 (d, J=9 . 2Hz , 1H) , 8.16(s,lH), 
8 . 39 (d, J=8 . 0Hz, 1H) . 
MS (FAB) m/z 386 (M+H) * . 

F- ya m pi^ 77.1 gy"^»^ of 1 - f4-pftiv1nippra? ! in-1 -yl ) -fi- 
moHiovy--*- I j .mpf h nvyphpnvl ) isnmiinnl inp d i h yd r orh 1 nr i 



powder . 



Hydrochloride : 




OMe 
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6-Methoxy-3- (4 -methoxyphenyl ) isoquinolin- 1 -one (0.40 
-g) -obtained by -reac ting N-methyl -4 --methoxy.- 2 -methylbenzamide 
(1.0 g) and 4 -methoxybenzoni trile (0.75 g) according to Example 
10-1 was reacted with phosphorus oxychloride (10 ml) according 
to Example 10-2, to give 1 -chloro- 6 -methoxy-3 - (4 - 
methoxyphenyl) isoquinoline . 

Subsequently, the resulting compound was reacted with 
N-ethylpiperazine (10 ml) at 120°C for 5 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the free compound of the 
title compound was obtained as a pale yellow oil. 
Free compound: 

1 H - NMR (400 MH z , CD C 1 3 ) ; <5(ppm) 1 . 17 ( t . J = 8 . 0Hz , 3H) , 
2 . 56 (q, J=8 . 0Hz, 2H) , 2.76(m,4H), 3.56(m,4H), 3.86(s,3H), 
3.92(s,3H), 6.99(t, J=9.2Hz,2H) , 7 . 32 (m, 2H) , 7.54(s,lH), 
7.95(d,J=9.4Hz,lH). 8.10(d,J=9. 2H.z, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recry s tal 1 i zed from 
ethanol/ether, to give 86 mg of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 218-2 20°C 
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'H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1.32 ( t , J = 7 .2Hz ( 3H), 3.19- 
' -"3 . 28 (m, 2H)~ 3 . 2 8- 3 . 39 (m, 2H) , 3 . 40 - 3 . 51 (m, 2H) , 3.54- 
3.7 0(m,2H) , 3.8 3 <s, 3H) , 3.92 (s, 3H) , 3 . 9 0 - 3 . 9 8 (m, 2H) , 
7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 17 ( dd , J= 8 . 8 , 2 . 4Hz , 1H) , 
7 . 36 (d, J=2 . 4Hz, 1H) , 7 . 91 (s , 1H) , 8 . 00 (d, J=8 . 8Hz, 1H) , 
8 . 12 (d, J=9 . OHz , 2H) , 1 0 . 5 8 ( br - s , 1H ) . 
MS (FAB) m/z 378 (M+H) \ 

Rvamplp 22ft .^ynthpff i g of 1 - f1 - Pthyl pi ppra zi n - 4 - vl ) - 
mPthyl - ^ - M -mPthnvyphpnyl ) i snqn i noli np rH hydrorhl ori dp 
( *? 7 ft - 1 ) 0 , S-nimpfhyl - N- mpfhyl bpn7ami dp 



In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (9.656 g, yield; 88%) from 
2 , 5 -dimethylbenzoic acid (10.083 g) . 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 2 . 31 (3H, s) , 2 . 39 (3H, s) , 
2 . 99 (3H, d, 4 . 8Hz) , 5.72(lH,br-s), 7.10(2H,s), 7 . 26 (1H, s) . 
( 2?ft - 2 ) 7 -Methyl - 1 - (d -mPthoxyphpnyl ) i snqni nolin-1 - f 2H) - one 



In the same manner as in Example 10-1, the title compound 



was obtained as a pale yellow solid (1.053 g, yield; 13%) from 




Me 



Me 
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2 , 5 -dimethyl - N - methylbenzamide (5.002 g) and anisonitrile 
(4V128 g) . 

1 H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 2.50(3H,s) , 3.88(3H,s) , 
6 . 68 (1H, s) , 7 . 02 (2H, d, J=8 . 8Hz) , 1 . 4 9 ( 1H , d , J= 1 . 2Hz) , 
8 . 2 0 (1H, s) , 9 . 41 (1H, br- s) . 

1 - M - Kfhyl pi ppra 7in-4-y1) -7 -mpMiyl - ^ - ( 4 - 
mpfhnyyphpny l ) i goqii innlinp cii hyd roch 1 or i d e 



7 -Methyl - 3 - (4 - me thoxyphenyl ) isoquinolin- 1 - (2H) -one 
(1.053 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as yellow 
crystals ( recrys tallized in e thanol / i sopropyl ether) (1.085 g, 
yield; 63%) . 
Hydrochloride : 
m.p.; 243-246°C 

l H-NMR(400MHz ( DMSO-d 6 ) ; 6 (ppm) 1.32<3H,t,J=7.2Hz), 2 . 51 (3H, s) , 
3 . 20 (1H, q, J-7 . 2Hz) , 3.22 (lH,q,J=7.2Hz) , 3 . 3 2 ( 1H , t , J= 1 1 . 6Hz ) , 
3.35(lH,t,J=11.6Hz), 3. 49 (2H, t , J = 13.6Hz), 
3.60(2H,d,J=11.6Hz), 3.93(2H,d,J=13.6Hz), 3 . 80 (3H, s) , 
7 . 04 (2H, d, J- 8 . 8Hz) , 7 . 5 5 ( 1H , dd , J= 8 . 4Hz , 1 . 2 Hz ) , 




OMe 




N 



Et 
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7 . 8 3 (1H, d, J = l . 2 Hz) , 7 . 84 ( 1H , d , J= 8 . 4Hz) , 7 . 94 (1H, s) , 
" 87rr(2H, d7J=8 . 8Hz) , 1 1 . 0 0 ( 1H , br - s ) . - 
ESI -Mass; 362 ( MH* ) . 

FvamplP 229 SynMiPRi s of 1 - (4- - pfhyl pi pprazin • 1 -yl) - 7- 
f 1 noT-o - ^ - ( 4 -mpfhnyyphpnyl ) i snqninnl inp. d i hvdroch 1 or i rift 



From starting materials 4 - ethynylanisole (12.5 g) and 
2 -bromo- 5 - f luorobenzaldehyde (2.15 g) , 2.67 g of the free 
compound of the title compound was obtained according to Example 
231 . 

Free compound : 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2 0Hz,3H), 

2 . 5 6 (q, J=7 .2 0Hz, 2H) , 2 . 8 0 - 2 . 7 0 ( br , 4H ) , 3 . 57 - 3 . 5 0 ( br , 4H ) , 

3 . 87 (s f 3H) , 7.00(d,J=8.80Hz,2H), 7.38-7.33(m,lH), 7 . 61 (s , 1H) , 

7 . 69-7 . 66 (m, 1H) , 7.79-7.775(m,lH), 8 . 10 (d, J=8 . 8Hz, 2H) . 

The resul ting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol /ether , to give the title- compound as a yellow powder. 
Hydrochloride : 
m . p . ; 2 20 - 225°C 




N 




439 



98046PCT 



*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3 . 6 0 - 3 i 2 0 (m , 8H) , 3 . 81 (s, 3H) , 
3 .-94^3 . 90 Cm, 2H) , 7 . 06 (d, J=9 . 00Hz , 2H) , 1 . 6 8 - 7 . 62 (m, 1H) , - 
7 . 82 -7 .76 (m, 1H) , 8.07-8.01(m,2H) / 8 . 12 (d, J«9 . 0 0Hz, 2H) . 
MS ( FAB) m/z 366.00(M+H)\ 

flxamplp 2^0 fiynthpfii r of 1 - (4 > Pf hyl pi ppra^in - 1 -yl ) - 1 - [4 - ( 2 - 
hydroxys thnxy) phenyl ] - 7 - f 1 nnrni snqu innlinp d i hydrochl or i dp 




1- (4 - Ethylpiperazin- 1 -yl ) - 7 - f luoro - 3 - (4- 
methoxyphenyl ) isoquinoline obtained in Example 229 was 
converted into the free compound of the title compound in the 
same manners as in Examples 7 and 36. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 
2 . 57 (q, J = 7 . 2Hz ,2H), 2.82-2.70(m,4H), 3 . 5 8 - 3 . 4 8 (m , 4H ) , 4.03- 
3 . 98 (m, 2H) , 4.18-4.14(m,2H), 7.02(d,J=8.8Hz,2H), 7.39- 
7.33(m,lH), 7 . 62 (s, 1H) , 7.69-7.65(m,lH), 7 . 8 0 - 7 . 7 5 (m , 1H ) , 
8 . 10 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys talli zed from 
ethanol/ether , to give 0.57 g of the title compound as a yellow 
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powder . 
- - Hydrochloride: 
m.p. ; 225-229°C 
'H-NMR (4 00MHz, DMSO-d 6 ) ; S (ppm) 1.31(t,J=7.3Hz,3H), 3.29- 
3 . 17 (m, 2H) , 3 . 64 - 3 . 30 (m, 6H) , 3.76-3.71(m,2H), 3.96- 
3.87 (m,2H) , 4 . 0 6 - 4 . 0 1 (m, 2H ) , 7 .06 ( d , J = 9 . 0 0Hz , 2H) , 7.68- 
7 . 62 (m, 1H) , 7 . 81-7 . 7 6 (m, 1H) , 8 . 07 - 8 . 01 (m, 2H) , 
8.11(d,J=9.0 0Hz,2H), 1 0 . 79 - 10 . 6 6 (m, 1H) . 
MS ( FAB ) m/z 396 . 00 (M+H) + . 
Q F.xampl <=>' 2^1 fiynthpsi g of 1 . (4 - fithylpipprazi n - 1 - y 1 ) - 7 - 

_n mpl-hnvy - 1 - phenyl i goqii innlinp di hyrj- rorhl nri r\ p 

Xj ( 2^1 - 1 ) 2 - ( 2 - PhPnyl pf bynyl ) - S -mpt-hoxyhfinzal rif>hyde 




Phenylace tylene (2.04 g) and 2-bromo-5- 
me thoxybenzaldehyde (2.15 g) was reacted in dimethylf ormamide 
(10 ml) in the presence of dichloro - bi s - tr ipheny lphosphine 
palladium (0.3 g) , cuprous iodide (0.15 g) and triethylamine 
(2 ml) in nitrogen atmosphere at 50°C for 6 hr. The resulting 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/hexane 
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svstem) , to give the hydrochloride of the title compound as a 

pale-yellow oil (0 .-48 g f - yield; - 20%) .- 

{211 - 2) 7 - MPthnvy- 1 - phenyl t snqn i nol inft-2-oxidft 




2 - (2 - Phenylethynyl) - 5 -methoxybenzaldehyde (0.48 g) was 
reacted with hydroxylamine hydrochloride (0.17 g) and sodium 
acetate (0.21 g) in ethanol (10 ml) at 60°C for 2 hr. Potassium 
carbonate (0.3 g) and water (1 ml) were added to the reaction 
mixture, and it was heated under reflux for 12 hr. The reaction 
solution was evaporated. The resulting residue was extracted 
with methylene chloride, and then washed with brine and dried. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.30 g of the title compound 
as a yellowish brown amorphous. 

(2 11 - 1 ) 1 - Ph 1 OTP - 7 - mpfhnxy - 1 - ph pnyl isnqinnnlinp 




7 -Methoxy - 3 - phenyl isoquinol ine - 2 - oxide (0.30 g) was 

o 

reacted with phosphorus oxychloride (3 ml) at 110 C for 2 hr . 
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The reaction solution was evaporated, and to the resulting 
- - residue -were added ethyl , acetate .and an aqueous solution of 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.20 g of the title compound 
was obtained as a white solid. 

(711 - 4 ) 1 - (4-F.t-hylpipfirazin-l - yl) - 7 - mfithoxy - 3 - 
phpnyl i snqu inol i hp Hi hydros hi nridp 



MeO 




1 - Chloro - 7 -me thoxy - 3 - phenyl i soqu inol ine (0.20 g) was 
reacted with N - e thy Ipipera z ine (3 ml) and potassium carbonate 
(0.2 g) at 120°C for 5 hr. To the reaction solution were added 
ethyl acetate and water, and i t was ex trac ted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0 . 18 g of the free compound of the title compound as a pale yellow 
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Oil . * ' 

Free compound: 

1 H-NMrT400MHz, CDCI3) ; <5 (ppm) 1.17 (t, J=7.2Hz, 3H) , 
2.56<q, J=7.2Hz,2H) , 2.7 7(m,4H) , 3.56 (m, 4H) , 3.95(s,3H) , 
7.23-7.29 <m,lH), 7 . 3 2 - 7 . 4 0 (m , 1H) , 7 . 4 2 - 7 . 4 8 <m , 2 H ) , 
7 . 68 (s, 1H) , 7 . 73 (d, J = 7 . 6Hz , 1H) , 8 .15 (br-d, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.18 g of the title compound as a 
yellow powder. 
Hydrochloride : 
m.p.; 13 0-132°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 3.19- 

3.28(m,2H), 3 . 3 6 (q, J = 7 . 2Hz , 2H) , 3 . 5 1 (br - 1 , 2 H ) , 3 . 6 2 (br - d , 2H) , 

3.96(s,3H), 3 . 93-4 . 01 (m, 2H) , 7 . 3 3 ( d , J = 2 . 4 Hz , 1H ) , 7.37- 

7 . 43 <m, 1H) , 7 . 4 4 (dd, J=9 . 0 , 2 . 4Hz, 1H) , 7 . 4 8 - 7 . 5 3 (m , 2H ) , 

7 . 96 (d, J=9 . 0Hz , 1H) , 8 . 08 (s , 1H) , 8 . 1 6 - 8 . 2 0 (m , 1H ) , 10.96 (br- 

s, 1H) . 

MS ( FAB ) m/z 348(M+H)\ 

Ryamplp 2~\2 .qynthP.g is of 1 - ( 4 - pthylpippra zin-1 - vl) - 7 - 
mpfhnyy - V (2 -mpfhnyyphpnyl ) i Rnqn innlinfi d i hydroch Inritie 
(2^2-1 ) 2 - Rfhynyl a n i sol p 



OMe 

2 - Iodoanisole (10.5 g) and trimethylsilylacetylene (10.3 
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g) were reacted in dimethylf ormamide (50 ml), in the presence 
of dichloro-bis - triphenylphosphine palladium (1.0 g) , cuprous 
iodide I0.5g) -and -tri ethyl amine (15 ml) in nitrogen atmosphere 
at 50°C for 12 hr. The resulting reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was dissolved in 
methanol (100 ml) , a 5N aqueous solution of sodium hydroxide 

(20 ml) was added thereto, and then reacted at 60°C for 1 hr. 
The reaction solution was evaporated, and to the resulting 
residue were added ether and water. The resulting ether layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow oil (3.02 g, yield; 51%). 

(717 - 2) 7- \7- (7 - MPt-hnvyphPnyl ) pf hynvl 1 - 5 - 




MeCr CHO 

The resulting 2 - e thynylanisole (0.79 g) and 2-bromo- 
5 -methoxybenzaldehyde (1.14 g) were reacted in 
dimethylf ormamide (50 ml) in the presence of dichloro -bis - 
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triphenylphosphine palladium (1.0 g) , cuprous iodide (0.5 g) 
and triethylamine (15 ml), in nitrogen atmosphere at 50°C for 
- 6-h-r-. - The" resulting reaction solution was evaporated, and to 
the resulting residue were added ethyl acetate and water. The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system), to give 0.95 g 
of the title compound as a pale yellow oil. 

( 7^7 - "3 ) 7 - MPthnvy - ^ - ( 9. -mPth nvyphpnyl ) i soqn inol ine-2- oxide 



2- [2- (2 -Methoxyphenyl) ethynyl] - 5 -methoxybenzaldehyde 
(0.95 g) , hydroxylamine hydrochloride (0.25 g) and sodium 
acetate (0.32 g) were reacted in ethanol (20 ml) at 60°C for 
2 hr. Potassium carbonate (0.6 g) and water (2 ml) were added 
to the reaction mixture, and the mixture was heated under reflux 
for 12 hr . The reaction solution was evaporated, and then the 
resulting residue was extracted with methylene chloride, washed 
with brine and dried. The solvent was removed, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.60 g of the title compound as a yellowish brown amorphous. 
(717 - A) 1 -rhlnrn-7 -mpfhnyy - ^ - ( 7 - mp fhoxypheny 1 ) i soqn inol in fi 
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CI 



7 -Methoxy-3- (2-methoxyphenyl) isoquinol ine - 2 - oxide 

o 

(0.60 g) and phosphorus oxychloride (5 ml) were reacted at 110 C 
for 2 hr. The reaction solution was concentrated, and to the 
resulting residue were added ethyl acetate and an aqueous 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.56 g of the title compound 
as a white solid. 

(2-32-51 1 - ( A - F.thylpip pra 7. -i n - 1 -yl ) -7 -mpthnxy - ^ - (2 - 
Tne>1-hr>xyph<=my1 ) i sogn inol inp Hi hydrnrhl or i rie 




1 -Chloro-7 -methoxy- 3 - (2 - methoxypheny 1 ) isoquinol ine 
(0.56 g) was reacted with N- ethylpiperazine (5 ml) and potassium 
carbonate (0.5 g) at 120°C for 5 hr . To the resulting reaction 
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solution were added ethyl acetate and water, and then it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.43 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz l CDC1 3 ) ; 6 (ppm) 1.16(t,J-7.2Hz,3H) , 
2.56 (q, J = 7 .2Hz,2H), 2 . 76 (m, 4H) , 3.52(m, 4H) , 3.92(s,3H), 
3.94(s,3H), 7.02(d,J=8.0Hz,lH), 7 . 0 9 ( t , J= 8 . 0Hz , 1H) , 7.22- 
7 . 2 7 (m, 1H) , 7.30 (br- t, 1H) , 7 . 3 8 (br - s , 1H ) , 7 . 71 (d, J=8 . 8Hz, 1H) , 
7 . 97 (s, 1H) , 8.12 <br-d, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/e ther , to give 0.32 g of the title compound as a 
yellow powder. 
Hydrochloride: 
m.p. ; 178-179°C 

l H - NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.33(t,J = 7.2Hz,3H), 3.18- 
3 . 28 (m, 2H) , 3.36(q,J=7.2Hz,2H), 3.43-3.54 (m,2H), 3 . 61 (br- 
d,2H), 3 . 78-4 . 00 (m, 2H) , 3.90(s,3H), 3.95(s,3H), 7 . 1 0 ( br - t , 1H ) , 
7 . 17 (d, J=8 . 0Hz , 1H) , 7 . 34 (d, J=2 . 4Hz , 1H) , 7.40(br-t,lH), 
7.43(dd,J=8.8,2.4Hz,lH), 7.93 (d,-J=8 . 8Hz , 1H) , 
7.99(dd,J=7.6,1.6Hz,lH) ( 10.89(br-s,lH) . 
MS ( FAB ) m/z 378(M+H)\ 
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Example 233 Synthesis of 1- (1 -pfbylpip pra7in-4-y1 ) -fl- 

- f 1 iioro- 3 - ( 4 -mfit-hoxyphfinyl ) i sogn innlinp Hi bydrnrhlnri ri<=> 

(233-1) 2 - Fluorn - 6 - indohfin?a1 c\e>hyrie* 

F 



2 -Fluoro- 6 - iodobenzoni trile (10.274 g) was dissolved in 
toluene (100 ml), followed by the dropwise addition of 1 . 5M 
diisobutyl aluminium hydride/ toluene solution (31 ml ) in 
nitrogen atmosphere at -70°C, and the mixture was stirred for 
25 min. Subsequently, it was stirred at room temperature for 
further 45 min. To the mixture was added 5% sulfuric acid, and 
it was stirred for 1 hr. Sequentially, the resulting solution 
was extracted with ethyl acetate, and the resulting organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 
The resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a yellow oil (8.683 g, yield; 83%) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (pprn) 7 . 1 5 - 7 . 2 6 ( 2H , m) , 
7.82(lH,d,J=7.6Hz), 10.15(lH,s). 

(233-2) 1 - (1 - Flt-hvlpiperazin-4 -yl ) - R - f 1 noro - 3 - (4- 
iripMinxyphpnyl ) i snqin nnl i np rii hyHrnnhl nr i tip 
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OMe 




I 

Et 

2 -Fluoro- 6 - iodobenzalhyde (7.012 g) and 4- 
methoxyphenylacetylene (4.756 g) were treated in the same 
manner as in Example 139-1, and then the resulting product was 
treated in the same manner as in Example 251-3 and continuously 
in the same manner as in Example 251-4, to give 8-fluoro-3- 
(4 -methoxyphenyl ) isoquinol ine - 2 - oxide as a grayish black 
solid (4.566 g) . A part (234 mg) of the solid was treated in 
the same manner as in Example 251-5, to give the hydrochloride 
of the title compound as yellow crystals (217 mg, yield; 29%) . 
Hydrochloride : 
m. p.; 222-227 °C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 3.13- 
3.24(4H,m), 3.45(2H,t,J=14Hz), 3.60(2H,d,J=11.6Hz), 
3.93(2H,d,J=14Hz), 7.06(2H,d,J=8.8Hz), 
7 . 32 (1H, ddd, J=12.8Hz,7.9Hz,lHz) , 

7 . 68 (1H, ddd, J=8.2Hz,7.9Hz,4.8Hz) , 7 . 7 6 ( 1H , dd , J= 8 . 2Hz , 1Hz ) , 
7.98(lH,d,J = 2.4Hz), 8.14(2H,d,J=8.8Hz), 11. 00-11. 10 (1H, br- 
s) . 

FAB-Mass; 366 ( MH* ) . 
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Pvampl p 334 gynthP.gis of 1 - ( 1 - pthvlpiDP.ra 7 i n • 4 - vl ) - 8 - 
f 1 unrn- -j -J A - f ? ■hyHrnvypfhnYy) phenyl 1 i snquj nnlinf 
rH hydr nrhl nri Hp 

(334 - 1 ) 1 - f 1 -Fl-hyl pi pg i-a? i n - 4 -yl ) - R - f 1 noro - 3 - f 4 - 
hyHrnvyphpnvl ) i snnni nolin fi 



In the same manner as in Example 3-1, the title compound 
was obtained as a yellow solid (1.636 g, yield; 75%) from 
1- (l-ethylpiperazin-4-yl) -8-fluoro-3- (4- 
methoxyphenyl) isoquinoline (2.285 g) . 
'H-NMR (400MHz , CDCI3) ; 6 (ppm) 1 . 2 2 ( 3 H , t , J = 7 . 2Hz ) , 
2.61(2H,q,J=7.2Hz), 2.82(4H,br-s), 3.54(4H,br-s), 
6.94(2H,d,J=8.8Hz), 7 . 05 (1H, ddd, J= 12.5Hz, 7. 6Hz , 1 . 2Hz) , 
7 . 48 (1H, td, J«7 . 6Hz, 4 . 8Hz) , 7.52(lH,dd,J=7.6Hz,1.2Hz), 
7.54(lH,s), 8 . 07 (2H, d, J=8 . 8Hz) . 

(234-21 1 - M - Kfhy1pip pr3?in-4-yn - 8 - f 1 uoro - 3 - f4 - ( 2 ~ 
arprnvypthnvyl phe nyl ] i snq^n nol ine 
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0 A 



Me 



N 



In the same manner as in Example 300 - 2 , the title compound 
was obtained as a colorless oil (327 mg, yield; 50%) from 
1- ( 1 - ethylpiperazin - 4 - yl ) - 8 - f luoro - 3 - (4- 

hydroxyphenyl ) isoquinoline (527 mg) and 2-bromoethyl acetate 
(188 ml) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.16(3H,t,J = 7. 2Hz) , 2 . 12 ( 3H, s) , 
2.53(2H,q,J=7.2Hz), 2.71(4H,br-s), 3 . 5 3 ( 4H , br - s ) , 
4 . 2 3 (2H, t, J = 4 . 8Hz) , 4 . 4 5 ( 2H , t , J- 4 . 8Hz) , 7.00(2H,d,J=8. 8Hz) , 
7 . 04 (1H, ddd, J=12 . 5Hz , 7 . 6Hz ,1.2Hz) , 

7 . 46 (1H, td, J = 7 . 6Hz , 4 . 8Hz) , 7 . 5 1 ( 1H , dd , J = 7 . 6Hz , 1 . 2Hz ) , 
7 . 52 (1H, s) , 8.10(2H,d,J=8.8Hz). 

(2 34 -3 ) 1 - M -F.1-hy1pipftra7in.4-y1 ) - R- fliinrn-V U- (7- 
hydroxypthoxy) phenyl ) i soqn inolinp d i hyd ro rh 1 or i dft 
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1- (1 -Ethylpiperazin-4 -yl ) -8-fluoro-3- [4- (2- 
acetoxyethoxy ) phenyl] isoquinoline (527 ,mg) was dissolved in. 
ethanol (16 ml) , followed by the addition of 2N sodium hydroxide 
(8 ml) , and the mixture was stirred at room temperature 
overnight. The reaction mixture was evaporated, and then it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (343 mg, yield 97%). 
Hydrochloride: 
m.p.; 215-219°C 

*H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J = 7.2Hz), 3.13- 
3.25(4H,m), 3.43(2H,t,J=13.6Hz), 3.60(2H,d,J=ll. 6Hz) , 
3.73(2H,t,J=5Hz), 3.93(2H,d,J=13.6Hz), 4.04(2H, t , J«5Hz) , 
7.06(2H,d,J=8.8Hz), 7 . 31 (1H, ddd, J=12 . 8 Hz, 7 . 9Hz , 1Hz) , 
7 . 6 7 (1H, ddd, J=8.2Hz,7.9Hz,4.8Hz), 7.75(lH,dd,J=8.2Hz,lHz), 
7.98(lH,d,J=2Hz), 8.13(2H,d,J=8.8Hz), 10. 85-10. 95(lH,br-s). 
FAB - Ma s s ; 396 (MH* ) . 

Fxampl ^ 2 3 5 fiynthpsis of 1 - (1 - fithylpipprfi7in-4 - yl ) - 8 - 
mRthoyy- 1 - ( 4 -mpfhnxyphpn yl ) i Rnqni nnlinp rH hydrnrhl ori rif> 
( 2 ^ 5 - 1 ) 8 - Mftthoxy - 3 - ( 4 - mfithoxyphfinyl ) i snqn inolin-1 - f 2H) - one* 
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Ethyl 2 -methoxy - 6 -me thylbenzoate (5.011 g) was dissolved 
in tetrahydrof uran (20 ml), followed by the addition of 1 . 5M 
lithium diisopropylamide/cyclohexane solution (19 ml) in 
nitrogen atmosphere at -70°C. The resulting mixture was 
stirred for 45 min. Anisonitrile (3.462 g) /tetrahydrof uran 
(10 ml ) solution was added to the reaction mixture . The cooling 
bath was removed, and then the mixture was stirred for 100 min. 
An aqueous solution of saturated ammonium chloride and ethyl 
acetate were added to the reaction solution, and the mixture 
was stirred for 30 min. The resulting insoluble matters were 
collected by filtration, and then washed with ethyl acetate and 
water, to give the title compound as a pale yellow solid (991 
mg , yield; 13% ) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 3.87(3H,s), 4.02(3H,s). 
6 . 58 (1H, s) , 6 . 93 (1H, d, J = 7 . 6Hz) , 7.01(2H,d,J=8. 8Hz) , 
7.11(lH,d,J=7.6Hz), 7.52-7.58(3H,m), 8.58(lH,br-s). 
( 23S-2) 1 - (1 -Kthylpippra7in-4-yl ) - 8 - me thoxy - 3 - (4- 
mfithnxyphenyl ) i snqui no! inp dihydrorhl or i fle 
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8 -Methoxy - 3 - (4 -me thoxyphenyl ) isoquinolin - 1 - (2H) - one 
(991 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as colorless 
crystals (recrystallized from 10% hydrous ethanol/isopropyl 
ether) (1.115 g, yield; 71%). 
Hydrochloride : 
m.p.; 237-241°C 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 3 0 < 3H , t , J«7 . 2Hz) , 3.12- 
3 . 3 6 (6H, m) , 3 . 59 (2H, d, J=10 . 4Hz) , 3.91 ( 2H , d , J= 12 . 4Hz ) , 
7 . 02 (1H, d, J=8Hz) , 7.04<2H,d,J=8.8Hz), 7 . 44 <1H, d, J=8Hz) , 
7.58(lH,t,J=8Hz), 7 . 82 <1H, s) , 8.11 (2H,d / J=8. 8Hz) , 
10 . 67 (1H, br- s) . 
ESI-Mass; 378 (MH* ) . 

Ry^mpiP Synthesis of 1 - ( 1 - propyl pi pera z i n - 4 -yl ) - 3 - ( 4 - 

mf* thovy phenyl ) i snqu innl idp di hy rirochl or i de 
(2^6-1 ) Fnrmyl p ippra?iny1 ) - ^ - f 4 - 

mpthnxyphpny l ) i Rnquinol inR 
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N 



CHO 



In the same manner as in Example 322, the title compound 



was obtained as a yellow amorphous (4.797 g, yield; 86%) from 
1 - chloro- 3 - (4 - methoxyphenyl ) isoquinoline (4.316 g) and 1- 
piperazinecarboxyaldehyde (4.6 ml) . 
X H - NMR ( 4 0 OMHz , CDC1 3 ) ; (5 (ppm) 3 . 4 7 - 3 . 5 0 ( 2H , m) , 

7 . 4 8 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 61 (1H, ddd, J=8Hz,7Hz,1.2Hz) , 
7 . 68 (1H, s) , 7 . 80 (1H, d, J=8Hz) , 8 . 1 0 ( 2H , d , J= 8 . 8Hz ) , 
8.16 (1H, s) . 

(216-2) 1 .Pippr3?iny1 - 1 - (A -mpfhnyyphpnyl ) i snqn innl inp 



methoxyphenyl) isoquinoline (4.797 g) was dissolved in ethanol 
(85 ml), followed by the addition of 2N sodium hydroxide (35 
ml), and the mixture was heated under reflux for 4 hr . The 




OMe 




H 



1- (4 - Formylpiperazinyl ) -3- (4- 
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reaction mixture was evaporated, water was added thereto, and 
extracted with chloroform. The resulting organic layer was 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound as a colorless solid (2.720 g, yield; 63%). 
'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 3.16-3.19(4H,m), 3.47~3.51(4H,m), 
3.88(3H,s), 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 4 4 ( 1H , ddd , J= 8Hz , 7 Hz , 1 . 2Hz ) , 
7 . 57 (1H, ddd, J=8Hz, 7 Hz , 1 . 2Hz) , 7 .77 (1H, d, J=8Hz) , 
8.07 (1H, d, J=8Hz) , 8.12 ( 2H , d , J= 8 . 8Hz ) . 

- 1) I'M- Pr opyl p i ppra 7. i n - 4 - y 1 ) - 1 - ( 4 - 
mPthnxyphpnyl \ i snq n innl inp r\ i hydrorhl ori dp 



1 - Piperaz inyl - 3 - ( 4 - me thoxypheny 1 ) i soquinol ine (319 mg) 
was dissolved in N , N - dime thy 1 formamide (3 ml) , followed by the 
addition of 1 - bromopropane (91 ml) and trie thy lamine (167 ml) , 
and the mixture was stirred at 50°C overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting residue was purified by 
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silica gel column chromatography (methylene chloride/methanol 
system) . Then, the resulting product was converted into a 
hydrochloride in a conventional manner and recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (380 mg, yield; 90%) . 
Hydrochloride : 
m.p. ; 220-226°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 0.93(3H,t,J=7.2Hz), 1.72- 

1 . 82 (2H, m) , 3 . 07 -3 . 13 (2H,m) , 3.32 { 1H, t , J-llHz) , 

3.35 (1H, t, J=llHz) , 3 . 52 (2H, t, J=14Hz) , 3 . 60 (2H, d, J=llHz) , 

3.81(3H,s) , 3.95 (2H,d, J=14Hz) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz ) , 

7 . 55 (1H, ddd , J- 8Hz , 7Hz, 1 . 2Hz) , 7.70(1H, ddd, J=8Hz,7Hz,1.2Hz), 

7 . 93 (1H, d, J=8Hz) , 7 . 97 (1H, s) , 8 . 07 (1H, d, J=8Hz) , 

8.13(2H,d,J=8.8Hz), 10.93(lH,br-s). 

ESI-Mass; 362 (MH + ) . 

F.vampl g 237 Rynfhpsi r nf 1 - ( 1 - propyl pi ppra z in - 4 - yl ) - 3- f 4 - 
(-? -hyHrnvyPthnyy) phenyl 1 i snqin nnlinp d i hydronhl oride 
( 7 1 ^ 7 - 1 ) 1 - M - Propyl pi ppra? i n ■ 4 - yl ) - 3- (4 - 

hydrovypbpnyl ) i snqninnl inp 




OH 
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In the same manner as in Example 3-1, the title compound 

- was obtained as a pale -brown solid -(853 mg, yield;- -7-8%) - from- 

1- (l-propylpiperazin-4-yl) -3- ( 4 -methoxyphenyl ) isoquinoline 
(1 . 147 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 0.97(3H,t,J = 7.6Hz), 1.56- 
1 . 66 <2H,m) , 2 . 43 - 2 . 48 (2H,m) , 2.77(4H,t,J-4.4Hz), 
3 . 57 (4H, t, J=4 . 4Hz) , 6 . 9 3 ( 2H , d , J= 8 . 8Hz) , 

7.43 ( 1H , ddd , J- 8Hz ,7Hz,l. 2Hz) , 7 . 57 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 61 (1H, s) , 7 . 7 6 (1H, d, J = 8Hz) , 8 . 0 8 ( 2H , d , J= 8 . 8Hz ) . 
3 (2^7 -2) 1 - M - Propyl pi ppra?in.4 -yl ) - 3 - f4 - ( 2 - 

m hyHrnYypt-hnyy) pbpnyl 1 i sogninol i n p. d i h vd rorh 1 or i de 




1- ( 1 - Propylpiperazin - 4 - yl ) -3- (4- 
hydroxyphenyl ) isoquinoline (853 mg) was dissolved in N,N- 
dimethylf ormamide (12 ml), followed by the addition of 60% 
sodium hydride (120 mg) under ice-cooling, and the mixture was 
stirred at room temperature for -1 hr. The reaction solution 
was ice-cooled again, followed by the addition of (2- 
bromoethoxy) - t -butyldimethylsilane (718 mg) , and the mixture 
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was stirred overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer- 
was washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was dissolved in tetrahydrof uran (10 ml) . To 
the mixture, 1 . 0M te trabutylammonium fluoride/ tetrahydrof uran 
solution (2.8 ml) was added under ice-cooling. The resulting 
mixture was stirred, as it was, at room temperature for 1 hr. 
The reaction mixture was evaporated, and then purified by silica 
gel column chromatography (methylene chloride/me thanol 
system) . Sequentially, the resulting product was converted 
into a hydrochloride in a conventional manner, and then 
recrys tallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (485 mg, 
yield; 40%) . 
Hydrochloride: 
m.p. ; 220-22 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 93 (3H, t, J=7 . 6Hz) , 1.72- 
1.82(2H,m), 3.07-3.15(2H,m), 3.33(lH,t,J=10.6Hz), 
3 . 3 6 (1H, t, J=10 . 6Hz) , 3 . 5 1 ( 2H , t , J= 13 . 6Hz) , 

3.60(2H,d,J=10. 6Hz) , 3 . 73 (2H, t, J=5Hz) , 3.95(2H,d,J=13. 6Hz) , 
4.04(2H,t,J=5Hz), 7.05(2H,d,J=8.8Hz), 
7 . 5 5 (1H, ddd, J=8.4Hz,7Hz,l. 2Hz) , 

7 . 70 (1H, ddd, J=8.4Hz,7Hz,1.2Hz) , 7.93(lH,d,J=8.4Hz) , 
7.97(lH,s) , 8 . 07 (1H, d, J=8 . 4Hz) , -8.12(2H,d,J=8.8Hz) , 
10 . 88 (1H, br- s) . 
ESI -Mass ; 392 ( MH* ) . 
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g^mp-i^ 2ia gynt-hpeH g of 1 - f 1 - i sonronvl ni nera z i n - 4 - yl ) - 3 - 
- - (^ .TTiPthnvyphP n yi ) i sng.ii inn 1 inp d i hvd roch 1 oridft , . _. . . 




In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as pale brown crystals 
(recrystalized from e thanol / isopropyl ether) (189 mg, yield; 
8 0%) from 1 -piperazinyl - 3 - (4 -me thoxyphenyl ) isoquinoline (160 
mg) and 2 - bromopropane (470 ml). 
Hydrochloride : 
m.p.; 220°C (decomp.) 

1 H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.35(6H,d,J=6.8Hz) , 

3 . 3 6 (1H, t, J=10Hz) , 3 . 3 9 (1H, t, J=10Hz) , 3 . 4 8 - 3 . 6 4 ( 5H , m) , 

3 . 94 (2H, d, J = 13 . 6Hz) , 7.04(2H,d,J=8.8Hz), 

7.54(lH,ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 7.6 9 (1H, ddd, J= 8Hz , 7Hz, 1 . 2Hz) , 

7 . 9 2 (1H, d, J=8Hz) , 7 . 9 7 (1H, s) , 8 . 11 (1H, d, J=8Hz) , 

8 . 13 (2H, d, J=8 . 8Hz) , 1 1 . 1 4 ( 1H , br - s ) . 
ESI -Mass ; 362 ( MH* ) . 

F.vamplP 7^9 .^ynthps i g n f i - M - cvcl nnronvl ni nerazi n - 4 - yl ) - 3 - 
( 4 - mpfhnvyphpnyl ) i snqn innlinp ri i hydrochl oridfi 
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1 - Chloro- 3 - (4 -me thoxyphenyl ) isoquinoline (514 mg) , and 
1-cyclopropylpiperazine hydrochloride salt (378 mg) described 
in JP- A 62 - 129273 were dissolved in dimethyl sulfoxide (7 ml) , 
followed by the addition of potassium carbonate (788 mg) , and 
the resulting mixture was stirred at 100°C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
(over MgSOj and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized from e thanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (136 mg, 
yield; 16%) . 
Hydrochloride : 
m.p. ; 138-143°C 

"H-NMR (4 00MHz , DMSO-d 5 ) ; <5 (ppm) 0 . 8 0 - 0 . 8 8 ( 4 H , br - q ) , 1.18- 
1.22 (4H,br-q) , 2 . 9 3 - 3 . 0 2 ( 1H , m) , 3 . 4 8 - 3 . 6 3 ( 6 H , m) , 3.80(3H,s), 
3. 92-3. 98(2H,d,J = 9.6Hz), 7.04(2H,d,J=8. 8Hz) , 
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7 . 5 5 (1H, ddd, J=8Hz, 7Hz,1.2Hz), 7 . 69 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 ..9J3J1H, d,.J = 8Hz) , 7 .97 (lH,js) ,_ 8 . 07 ( 1H , d , J= 8 Hz ) 

8 . 13 (2H, d, J = 8 . 8Hz ) , 11 . 0 8 ( 1H , br - s ) . 
ESI -Mass ; 360 (MH*) . 

P.vampIP 240 fiynfhfi s i s of 1 - ( 1 - al 1 yl pipprazin - 4 - vl) - 3 - (4 - 
m^i-hoxyphgny i 1 i sngu innl inp — rii hydrochl or i dfi 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol) (364 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (319 mg) and 
allyl bromide (87 ml) . 
Hydrochloride : 
m.p.; 111-116°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 3.28-3.38<2H,m), 3.45- 
3.58(4H,m), 3 . 81 (3H, s) , 3.82-3.88(2H,br-t), 
3.96(2H,d,J=14Hz), 5.50-5.60 (2H,-m) , 6 . 0 0 - 6 . 1 2 ( 1H , m) , 
7.05(2H,d,J=8.8Hz), 7 . 55 (1H, ddd, J=8Hz,7Hz,1.2Hz), 
7 . 7 0 ( 1H, ddd, J= 8Hz, 7Hz, 1.2Hz) , 7.93 (lH,d,J=8.8Hz) , 




OMe 



CH 2 
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7 . 97 (1H, s) , 8 . 07 (1H, d, J=8Hz) , 8.13(2H,d,J=8.8Hz), 
n,3.1UH r br--s|.- . . . 



ESI -Mass; 360 (M*T) . 

Example 241 Syn1-hf>fii s of 1 - f 1 - (2 - f 1 im rnPthyl ) pi ppra?i n -4 - 
yl 1 - 3 - (4 -mpthoxyphenyl ) isoquinol inp di hyd-rnrhl nrirfp 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol) (355 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -me thoxyphenyl ) isoquinoline (319 mg) and 1- 
bromo - 2 - f luoroethane (74 ml) . 
Hydrochloride : 
m.p. ; 120-124°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 3.44-3.68(8H,m), 3 . 81 (3H, s) , 

3 . 98 (2H, d, J=12Hz) , 4 . 9 1 ( 1H , t , J= 4 . 2 Hz ) , 5.02(lH,t,J«4.2Hz), 

7.05(2H,d,J=8.8Hz), 7 . 55 (1H, ddd, J=8Hz, 7Hz f 1.2Hz) , 

7 . 7 0 (1H, ddd, J=8Hz, 7 Hz, 1.2Hz) , 1 . 9 3 (lH,d, J=8Hz) , 7.98 (1H, s) , 

8.08 (lH,d ( J = 8Hz) , 8 . 13 (2H, d, J=8Hz) , 1 1 . 3 5 ( 1H , br - s ) . 

ESI -Mass ; 362 (MH* ) . 
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Fvampl p 342 fiynfhPfiis nf 1 - f 4 - (7 - hyd roxye thvl ) ni npraz i n - 1 - 
yTl— 3- U-mPt-hnvyphPnyU i snqni nnl inft- d i hvdroch 1 or i rift - 




OH 



A mixture of 1 - chloro - 3 - ( 4 -methoxyphenyl ) isoquinoline 
(0.7S g) obtained in Example 10-2, l-(2- 

hydroxyethyl) piperazine (0.6 g), and potassium carbonate (0.83 
g) was reacted in dimethyl formamide (10 ml) at 100°C for 6 hr. 
The reaction mixture solution was evaporated. Ethyl acetate 
and water were added to the resulting residue. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3 . 87 (s, 3H) , 7 . 02 (d, J-8 . 4Hz, 2H) , 
7.61 (br- t , 1H) , 7 . 71 (br- t, 1H) , 7 . 84 (d, J=8 . 0Hz , 1H ) , 7 . 9 2 ( s , 1H ) , 
8.07(d,J=8.4Hz,2H), 8.32(d,J=8.0Hz,lH). 

The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and recrys tal 1 i zed from 

-ethanol-/ether-, to -give 0 . 4 8-g of -the title compound as a yel-low 

powder . 

Hydrochloride : 
m.p.; 163-165°C 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; <5 (ppm) 3.27 (m, 2H) , 
3.4 2 (t, J=11.0Hz,2H) , 3.53 ( t , J=ll . 0Hz , 2H) , 
3 . 65 (d, J=ll . 0Hz, 2H), 3 . 80 (s, 3H) , 3 . 82 (m, 2H) , 

3 . 94 (d, J=ll . 0Hz, 2H) , 7 . 05 ( d , J= 8 . 4Hz , 2H ) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 
7 .70 (t, J=8 . 0Hz, 1H) , 7 . 92 <d, J=8 . 0Hz, 1H) , 7 . 97 (s, 1H) , 
8 . 06 ( t, J=8 . 0Hz , 1H) , 8 . 13 (d, J=8 . 4Hz , 2H) , 10 . 6 8 (m, 1H) . 
MS ( FAB ) m/z 364(M+H) + . 
Fivampl p 24^ Synthesis of 3- (4- 

pfhyl riiI forty 1 ami nn mpfhyl phenyl ) - 1 - T4 - ( 2 - 

hyHrnvypfhyl )pi'ppra7in-1 -yl 1 i s nqni nnl itip hydrnrhl nridp. 



o 2 




The free compound of the title compound was obtained (118 
mg, yield; 62%) from 1 - chloro - 3 - { 4 - 

ethylsulf onylaminome thylphenyl ) isoquinoline (152 mg) and 4- 
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hydroxyethylpiperazine (1 ml) in the same manner as in Example 
- - -10 . *The -resulting -f ree compound was converted into, a _ _ 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 171-174°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.20(t,J=7.2Hz,3H) , 

2.99 ( q , j = 7 . 6Hz , 2H) , 3 . 3 0 - 3 . 3 4 (m, 2H) , 3 . 4 3 -3 . 52 (m, 2H) , 3.56- 

3 . 6 6 (m, 2H) , 3 . 7 0 ( d , J = ll . 2Hz , 2H ) , 3 . 87 - 3 . 9 0 (m, 2H ) , 

4 . 01 (d/j-12 . 8Hz , 2H) , 4 . 2 3 ( d , J= 6 . 0Hz , 2H ) , 7 . 5 0 ( d , J= 8 . 4Hz , 2H) , 

7 . 62 <t, J=8 . OHz, 1H) , 7.73 (br, 1H) , 7 . 5 6 ( t , J=8 . 0Hz, 1H) , 

8 . 00 (d, J=8 . OHz, 1H) , 8 . 11 (s , 1H) , 8 . 13 (d, J«8 . 0Hz , 1H) , 

8 .20 (d, J-8 . 4Hz , 2H) . 

MS ( FAB ) m/z 455(M+H)\ 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.34(t,J=7.6Hz,3H), 
2 . 69 ( t, J-5 . 2Hz , 2H) , 2.82 (br, 4H) , 2.99 (q, J = 7 . 2Hz , 2H) , 
3.56 (br, 4H) , 3.69 ( t , J=5 . 2Hz , 2H) , 4.36(d,J = 4. 4Hz, 2H) , 
4.74 (br, 1H) , 7 . 4 4 ( d , J= 8 . 4H z , 2H ) , 

7.48 (ddd, J=8 .4,8.0,1.2Hz,lH), 7.60 (ddd, J=8.4,8.0,1.2Hz,lH) , 
7.70 (s, 1H) , 7 . 7 9 (d, J=8 . 0Hz , 1H) , 8.07 ( d , J- 8 . 4Hz , 1H ) , 
8 . 16 (d, J=8 . 4Hz , 2H) . 

F.vampl p 244 Rynfhpgi r of R - ( A - pf hy 1 p i pfi r a z i n - 1 - y 1 ) - 6 - f 4 - 
mpfbnvyphpnyl ) pyri Hr> f 2 - nl pyri f^inp h vri rochl or i dp. 
C?.&d - 1 ) 7 -ry^no- 1 - (4 - tdp thoxyphpny 1 ) p thyny 1 pyr i d ine 
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A mixture of 3 -bromo- 2 - cyanopyridine (3 .63 g, 19.8 mmol) , 
4 - ethynylanisole (3.15 g, 1.2 equivalents), 

dichlorobis ( triphenylphosphine) palladium (II) (0.28 g, 0.02 
equivalent), copper (I) iodide (0.14 g), triethylamine (60ml) 
and dry pyridine (6 ml) was heated under reflux in nitrogen 
atmosphere for 12.5 hr. After the mixture was cooled as it was , 
ethyl acetate and a 10% aqueous solution of sodium carbonate 
were added thereto. The resulting mixture was stirred, and the 
resulting insoluble matters were filtered off. The organic 
layer was separated and washed with water/brine (1:1 (v/v) ) and 
brine in this order, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (n - hexane/ethyl 
acetate/chlorof orm/methanol system) . The resulting product 
was recrystallized from chlorof orm/n - hexane , to give the title 
compound as a pale yellow powder (3.53 g, yield; 81%). 
1 H-NMR(400MHz,CDCl 3 ) ; O(ppm) 3.85(s,3H), 3 . 9 2 ( d , J= 9 . 0Hz , 2H ) , 
7.47(dd,J=4.8,8.0Hz,lH), 7.57(d,J=9.0Hz,2H), 
7 . 90 (dd, J=l . 6 , 8 . 0Hz , 1H) , 8 . 6 0 ( dd , J= 1 . 6 , 4 . 8Hz , 1H) . 
(244-21 - ( 4 -Mpthnxypbpnyl ) ■ 7 , ft - H i hyrirnpyri do [ 2 f 3 - 
r] pyr-i H i n - ft - one 
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Polyphosphoric acid (45 g) was added to 2 - cyano - 3 - ( 4 - 
methoxyphenyl) ethynylpyr idine (3.07 g, 13.1 mmol), which was 
then stirred at 110-120°C for 15 min. After cooling as it was, 
ice was added thereto and the mixture was stirred. Ethyl 
acetate and sodium carbonate were added thereto, and the pH of 
the aqueous layer was adjusted to about pH 8 . The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, to give 2.43 
g of a pale brown powder. 

Sodium acetate of 5.88 g was added to the resulting pale 

o 

brown powder, which was then stirred in a sealed tube at 120 C 
for 13 hr. After cooled as it was, water was added thereto, 
and then it was extracted with chloroform. The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) . The resulting 
product was reprecipi ta ted with chlorof orm/n - hexane , to give 
the title compound as a pale brown powder (0.71 g, yield; 21%) . 
'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 3 . 83 (s , 3H) , 6.83(s,lH), 
7.06(d,J=8.8Hz,2H), 7.67(dd,J=4.2,8.2Hz,lH), 
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7 . 7 7 (d, J=8 . 8Hz , 2H) , 8 . 1 1 (dd , J= 1 . 6 , 8 .2Hz, 1H) , 

- - - - 8 .7-2 (dd , J= 1. 6 , 4 . 2 Hz , 1H-) -,- 11 .-7-1 ( s. 1H) .. . 

(344 - *n ft- (4. • Kfhyl pi pftrazi n • 1 - vl ) - 6- ( 4- 
mprhnxyphPnyl ) T > Y ric\o\2 . 3 - c 1 n vr i d i n e hydrochloride 




Phosphorus oxychloride (20 ml) was added to 6-(4- 
methoxyphenyl) -7 , 8 - dihydropyr ido [2 , 3 -c] pyridin- 8 -one (0.70 g, 
2.77 mmol) , and the mixture was heated under reflux for 1.5 hr. 
After cooling as it was, excess phosphorus oxychloride was 
evaporated. To the resulting residue was added N - 
ethylpiperazine (35 ml) , and the mixture was stirred in nitrogen 
atmosphere at 100°C for 2 hr. After cooling as it was, the 
reaction solution was evaporated. The resulting residue was 
dissolved in ethyl acetate, washed sequentially with a 10% 
aqueous solution of sodium carbonate, water and brine, and dried 
over magnesium sulfate. Then, the solvent was evaporated, and 
the resulting residue was purified by NH-silica gel column 
chromatography ( n - hexane/e thy 1 acetate system) , to give the 
title compound as pale brown crystals (0.98 g, yield; 
quant i tative) . 

4 7 0 



98046PCT 



The resulting compound was converted into a hydrochloride in 
a conventional manner, and recrystallized from _ . . _ . _ 

ethanol/diisopropyl ether, to give 0.98 g of the hydrochloride 
of the title compound. 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.31(t,J=7.2Hz,3H), 3.16- 
3.28(m,4H), 3 . 5 5 - 3 . 6 5 (m, 4H ) , 3.83(s,3H), 5.15(br-d,2H), 
7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 7 0 ( dd , J = 4 . 2 , 8 .4Hz, 1H) , 7 . 8 5 (s, 1H) , 
8 . 14 (d, J-9 . 0Hz, 2H) , 8 . 3 2 ( dd , J= 1 . 6 , 8 . 4Hz , 1H) , 
8.83 (dd, J=l . 6 , 4 . 2Hz, 1H) , 10 . 7 3 (br - s , 1H) . 
MS (FAB) m/z 349(M+H)\ 
Free compound : 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 (t, J=7 . 2Hz , 3H) , 

2 . 53 (q, J = 7 . 2Hz, 2H) , 2 . 7 4 ( br - 1 , 4H ) , 3.88(s,3H), 4 . 15 (br - t , 4H) , 

7 . 01 (d, J=8 . 8Hz, 2H) , 7 . 4 2 (s, 1H) , 7 . 4 4 ( dd , J- 4 . 0 , 8 . 0Hz , 1H) , 

8 . 02 (dd, J=l . 6 , 8 . 0Hz , 1H) , 8 . 11 (d, J- 8 . 8Hz , 2H) , 

8 . 75 (dd, J=l . 6 , 4 . 0Hz, 1H) . 

F.y^mpl p 24S .qym-h^Pii s of R. fi ■ Pthyl pipprazin - 4 -vl ) - fi • [4- (2- 
hyrlrovypt-hnxy) phpnyl 1 -1 r 7 - naph fh y ri di np. di hvdro chl ori dft 
( 24 S - 1 ) r ft -Pi hrnmn - 1 , 7 • napfhyri di nfi 



.To 6 -amino- 8 -bromo- 1 , 7 - naphthyr idine (6.554 g) 
synthesized according to Tetrahedron Letters, JL2, 1233, 1966 
was added 48% hydrobromic acid (55 ml) . Sodium nitrite (4.141 
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g) was added thereto in small portions under ice-cooling, and 
— * — th'e-mi-X'ture- was- stirred overnight .- - The reaction- mixture was- 
basified by adding 5N sodium hydroxide thereto, and it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgS0 4 ) and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a yellowish orange solid (2.856 g, yield; 34%). 
_ 'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 7.70(lH,dd,J=8.4Hz,4Hz) , 

A 8.12 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 9 . 1 5 ( 1H , dd , J = 4Hz , 1 . 6 Hz ) . 

lH ( 24 S - 2 ) 6 - Rrnmn - ft - ( 1 - pfhylpipfirazi n - 4 - y~M -1 r 7 - naphf.hyri dinp 




I 



6 , 8 - Dibromo - 1 , 7 - naphthyr idine (3.464 g) was added to 
1 - ethylpiperazine (10 ml), and the resulting mixture was 
stirred at 100°C for 15 min. The reaction mixture was 
evaporated, and then partitioned between ethyl acetate and 
water . The resul t ing organic layer was washed wi th water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
ace ta te/hexane system), to give the title compound as a 
yellowish orange solid (3.780 g, yield; 98%). 
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1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 15 ( 3H, t , J = 7 . 2Hz ) , 

2 .-5 0 <2H,-q, J = 7 , 2 Hz) , 2 .67 (4H, t, J=5Hz) , 4.19 (4H, t , J = 5Hz-) 

7 . 14 (1H, s) , 7 . 4 5 (1H, dd, J=8 . 4Hz, 4Hz) , 

7 . 8 8 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 8 . 7 5 ( 1H , dd , J = 4 Hz , 1 . 6Hz) . 
(7d*>-l) 8- (1 -F,t.hy1piperazin-4-y1 ) -6- f4- (2- 

hyrfrnxypt.hnxy) phpnyl ] -1 r 7 - naphthyri dinp d i hydrochl ori^p 



In the same manner as in Example 3 00, the hydrochloride 
of the title compound was obtained as yellow crystals (374 mg , 



yield; 67%) from 6-bromo-8- ( 1 - e thylpiperaz in - 4 - yl ) -1,7- 
naphthyridine (385 mg) and 4 - tributyls tannylphenoxye thyl 
acetate (684 mg) . 
Hydrochloride : 
m.p.; 137-143°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; 5 (ppm) 1.29(3H,t,J=7.2Hz), 3.10- 
3.26(4H,m), 3.57-3.65(4H.m), 3.73(2H,t,J=5Hz), 
4.04(2H,t,J=4Hz), 5.09-5.12(2H,m), 7.05<2H,d,J=8.8Hz), 
7.68(lH,dd,J=8.4Hz,4.4Hz), 7.83(lH,s), 8.11(2H,d,J=8.8Hz), 
8.30(lH,dd,J=8.4Hz,1.6Hz) , 8 . 81 (1H, dd, J=4 .4Hz, 1 . 6Hz) , 
11.05-11. 15 (1H, br- s) . 
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ESI -Mass; 379 (MH*) . 
- - - -Bva-mpi-P- -7d f> Synthesi s of R - f 1 - ethyl pi ppra z i n - 4 - yl ) - fi - {4 - 

[ ( fi) - 2 -hyfjroyyprnpn vy] phpnyl } - 1 r 7 - naphthyri ding 
rH hyrirnrhl nrirlp 



In the same manner as in Example 300, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(459 mg, yield; 77%) from 6 - bromo - 8 - ( 1 - e thylpiperaz in - 4 - 
yl) - 1 , 7 -naphthyridine (418 mg) and 2- (4- 

tributylstannylphenoxy) - (S) - 1 - me thyle thyl acetate (1.136 
mg) . 

Hydrochloride : 
m.p. ; 136 - 140°C 

X H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; <5 (ppm) 1.16(3H,d,J=6.4Hz), 
1.29(3H,t,J=7.2Hz), 3 . 16 (1H, q, J=7 . 2Hz) , 3 . 1 8 { 1H , q, J-7 . 2Hz) , 
3 . 20 (1H, t, J=10 . 8Hz) , 3.23(lH,t,J=10.8Hz), 

3.58(2H,t,J=13.6Hz), 3 . 62 { 1H , q , J= 10 . 8Hz) , 3 . 8 2 - 3 . 9 1 { 2H , m) , 
3 . 93 -4 . 00 (1H, m) , 5.11(2H,d,J=13.6Hz), 7.05(2H,d,J=8. 8Hz) , 
7 . 68 (1H, dd, J=8 . 4Hz , 4 ,4Hz) , 7.83(lH,s), 8 . 1 1 ( 2H , d , J= 8 . 8Hz) , 



Me 





N 



Et 
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8 . 3 0 (1H. dd, J=8 . 4Hz ,1.6Hz), 8 . 8 1 ( 1H , dd , 4 . 4Hz, 1 . 6Hz) , 10.85- 

-10.95(lH v br-s)'. * - - 

ESI -Mass; 393 (M*f) . 

FvampIP 247 fiynthpsi r of Ft - M - pf by 1 pi ppra z i n - 4 - yl ) -6- f4- (3- 
hyHrnvyprnpyl 1 phenyl] - 1 r 7 -naphMiyri dinp. rH hydrnrhl nririfi 




OH 



I 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from e thanol/i'sopropyl ether) (352 mg, yield; 
62%) from 4- [3- (t-butyldimethylsilyloxy) propyl] -1- 
bromobenzene (2.035 g) and 6 - bromo - 8 - ( 1 - e thylpiperazin - 4 - 
yl ) - 1 , 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p . ; 119 - 122°C 

'H-NMR (400MHz , DMSO- d 6 ) ; <5 (ppm) 1.29{3H,t,J=7.2Hz), 1.70- 

1 . 7 8 (2H,m) , 2 . 6 6 (2H, t, J = 7 . 6Hz) , 3 . 1 6 ( 1H , q , J- 7 . 2Hz) , 

3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , t , J = 1 2 . 4Hz ) , 3 . 2 3 ( 1H , t , J= 1 2 . 4Hz ) , 

3 . 43 (2H, t, J = 6 . 4Hz) , 3 . 5 6 ( 2H , t , J= 1 3 . 6 Hz ) , 3 . 6 2 ( 2H , d , J= 12 . 4Hz ) , 

7.31(2H,d,J=8. 8Hz) , 7.70(lH,dd,J=8.4Hz, 4Hz) , 7.89(lH ( s) ( 

8.08(2H,d,J=8.8Hz), 8.33(lH / dd,J=8.4Hz,1.6Hz), 
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8.8 3 (1H, dd, J=4Hz, 1.6Hz) , 10. 65-10-75 (lH,br-s). 

--- - - -ESI - Mass; 3-7 7- (-MH*) . - - - -- - - - ■ - - 

FvamplP 24R ^ynfhPR is r>f ft- ( 1 - Pthy 1 pi ppra 7 i n - 4 - vl) -6- f4 - (3- 
hyHrnvyhnhyl )phpny11 - 1 7-naphfhyri dinp d i hydroc h 1 or i d Pt 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol/isopropyl ether) (346 mg, yield; 
54%) from 4- [3- ( t - butyldime thy lsilyloxy) butyl ] -1- 
bromobenzene (2.237 g) and 6 - bromo - 8 - ( 1 - ethylpiperazin - 4 - 
yl) - 1, 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p. ; 118-121°C 

*H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1.08(3H,d,J=6.4Hz) , 
1.29(3H,t,J=7.2Hz), 1 . 60 - 1 . 67 ( 2H, m) ( 2.58-2.75(2H,m), 
3 . 15 <1H, q, J = 7 . 2Hz) , 3 . 17 ( 1H , q , J = 7 . 2Hz ) , 3 . 1 9 ( 1H , t , J= 1 0 . 8Hz ) , 
3 . 2 2 (1H, t, J=10 . 8Hz) , 3 . 55 -3 . 64 (5H,m) , 5.13(2H,d,J=13.6Hz), 
7.31(2H,d,J=8.8Hz), 7.70(lH,dd,J=8.4Hz,4.4Hz), 7 . 88 (1H, s) , 
8 . 07 (2H, d, J = 8 . 8Hz) , 8 . 3 3 ( 1H , dd , J= 8 . 4 H z , 1 . 6 Hz ) , 




OH 
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8.83 (1H, dd, J=4 . 4Hz, 1 . 6Hz) , 11. 00-11. 10 (1H, br- s) . 

ESI -Mass; -3-9 1 (MH* ) - . - - - - - - 

FvamplP fiyTifhPfi is of ft - ( 1 - e thvl r> i ra z i n - 4 - vT ) - 6 ■ f 4 - ( 3 - 

hydroxy - 1 - f 1 nnrnprnpyl ) ph enyl ] - 1 f 7 .naphthyri d i n p 
Hi hydrorhl nri de 




I 



In the same manner as in Example 27, the hydrochloride 
of the title compound was obtained as yellow hygroscopic 
crystals (135 mg, yield; 30%) from 6 - bromo - 8 - ( 1 - 
ethylpiperazin-4 -yl) - 1 , 7 -naphthyridine (321 mg) . 
Hydrochloride : 
m.p. ; 123-125°C 

: H-NMR (400MHz, DMSO-d 6 ) ; 5 (ppm) 1.2 9 (3H, t, J = 7.2Hz) , 1.70- 
2.20(2H,m), 3.13-3.27(4H,m), 3.45-3.65(5H,m), 
5.15(2H,d,J=13.6Hz), 5.65 ( 1H , ddd , J- 4 8H z , 9 . 2 Hz , 4Hz) , 
7.50(2H,d,J-8.8Hz), 7 . 7 2 ( 1H , dd , J= 8 . 2Hz , 4 . 4 Hz ) , 7.96(lH,s), 
8.20(2H,d,J=8.8Hz), 8.35(lH,dd,J=8.2Hz,1.6Hz), 
8.86(lH,dd,J=4.4Hz,1.6Hz), 10. 75-10. 85(lH,br-s) . 
ESI-Mass ; 395 (MH*) . 
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Trample* S>SO Synl-hgsic; of fi- ( 1 - Pthylpippra ? i n ■ 4 - vl ) -fi - f4-(2- 

- - -hydrnYy- 9 - mPthyVprn pnYylphpnyl 1 - 1 7 - naph thy r i d i ne 

rH hydT-orhl nride 

) ft - M -Ethyl pi ppra7.in -4 >y1 ) - 6 - f ( 4 - 
PhhnYyrarhnnylmPl-hnxylphfinyll -1 . 7 - nanh t hvr i d i T\e. 



In the same manner as in Example 161-3, the title compound 
was obtained as a yellow oil (362 mg, yield; 72%) from 6- 
bromo-8- ( 1 - ethylpiperaz in - 4 - y 1 ) - 1 , 7 - naphthyr idine (403 mg) 
and ethyl 2 - (4 - tributyl s tannylphenoxy ) acetate (1.374 g) . 
'H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.17 (3H ( t, J = 7 .2Hz) , 
1 . 3 2 (3H, t, J = 7 . 2Hz) , 2.53(2H,q,J = 7.2Hz), 2.74(4H,t,J=5Hz), 
4 . 15 (4H, t, J=5Hz) , 4 . 29 (2H, q, J=7 . 2Hz) , 4 . 68 (2H, s) , 
7 . 01 (2H, d, J=8 . 8Hz) , 7 . 42 (1H, s) , 7 . 4 4 { 1H , dd , J« 8 . 4Hz , 4Hz ) , 
8.01(lH,dd,J=8.4Hz,1.6Hz) , 8.75(lH,dd,J=4Hz,1.6Hz) . 
( 2 S 0 - 2 ) ft - ( 1 - F.thy1pippra7in-4-y1 ) - f> - [4 - (2 - hydroxy - 2 - 
mpthyl propoxy) phPTiyl ] -1 ; 7 -naphthyr i riir>P Hi hydrnrhl ori rip or 

rnmpnund i d <=m t i f i pd by t"hp following analysis da ta and — 

.gynt-hp t-ir prnrprfnrp 





N 
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OH 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a yellow solid (348 mg, 
yield; 75%) from 8 - ( 1 - ethylpiperazin - 4 - yl ) - 6 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] - 1, 7 - naph thyr idine (362 mg) and 
a 3M solution of magnesium bromide/ether (1.5 ml). 
Hydrochloride : 
m.p. ; 127 -132°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.21(6H,s), 1 . 30 (3H, t, J-7 .2Hz) , 
3.15 ( lH,q. J-7. 2Hz ) , 3.17 ( 1H , q , J- 7 . 2Hz ) , 3 . 1 8 ( 1H , t , J = 1 2Hz ) , 
3 . 22 (1H, t, J-12Hz) , 3 . 6 0 (2H, t, J = 14 .4Hz) , 3.61 ( 2H , d , J- 12Hz ) , 
3 . 77 (2H, s) , 5 . 10 (2H, d, J=14 . 4Hz) , 7.05(2H,d,J=8. 8Hz) , 
7 . 6 8 (1H, dd, J=8 . 4Hz, 4Hz) , 7 . 8 3 (1H, s) , 8 . 1 1 ( 2H , d , J= 8 . 8Hz) , 
8 . 3 0 (1H, dd, J=8 . 4Hz, 1 . 6Hz) , 8 . 81 (1H , dd, J=4Hz , 1 . 6Hz) , 11.05- 
11 . 15 (lH,br-s) . 
ESI-Mass; 407 (MH*) . 

Fvamplp 2S1 fiynthppi s of 1 ■ f1 -Pfhyl pipftrazin-4 -vl ) ■ V (4- 
mPt-hnvyphpnyl ) - ^ r fi -naphMiyri H i r>P rH hyrirnrhl oride. 
f 2 SI - 1 ) 1 - Rrnmn - 4 - pyri r\ t nprarhnxa 1 dphyde. 
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CHO 



Br 




3 -Bromopyridine (1.582 g) was dissolved in 



tetrahydrof uran (20 ml), followed by the addition of a 1 . 5M 
solution of lithium diisopropylamide/cyclohexane (7.3 ml) in 
nitrogen atmosphere at -70 °C, and the resulting mixture was 
stirred for 5 min . Continuously, 4 - f ormylmorpholine (3 ml) was 
added thereto and stirried for 20 min, followed by the further 
stirring at room temperature for 30 min. An aqueous solution 
of saturated ammonium chloride was added to the reaction mixture, 
and then it was extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl aceta te/hexane system) , to give 
the title compound as a colorless solid (749 mg, yield; 40%) . 
X H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 7 . 7 0 ( 1H , d, J«4 . 6Hz ) , 8.91(lH,s), 
10 . 36 (1H, s) . 

( 2 5 1 - 2 ) 1 - ( 4 - Mpthoxyphpnyl Pthynyl ) - 4 - pyr i d i nprarhnxa 1 dF>hyri«=» 



In the same manner as in Example 177, the title compound 
was obtained as a pale yellow solid (4.965 g, yield; 82%) from 

4 8 0 




CHO 



98046PCT 



3 -bromo-4 -pyridinecarboxyaldehyde (4.755 g) and 4- 
methoxyphenylacetylene (3 . 7^42 _g) . . _ . . . . 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 3.86(3H,s), 6 . 9 3 ( 2H , d , J = 8 . 8Hz ) , 
7 .70 (1H, dd, J=5 . 2Hz, 0 . 8Hz) , 8 . 7 0 ( 1H , dd , J = 5 . 2Hz, 0 . 8Hz) , 
8 . 94 (1H, d, J = 0 . 8Hz) , 10 . 62 (1H, s) . 

- 1 ) 1 - ( d -Mpfhnyypbpnyl gthyny l ) - 4 -pyri dine a 1 doxime 



3- (4 -Methoxyphenylethynyl) - 4 -pyridinecarboxaldehyde 
(4.965 g) was dissolved in ethanol (70 ml), a solution of 
hydroxylamine hydrochloride (2.179 g) and sodium acetate 
(3.429 g) in water (18 ml) was added thereto, and then the mixture 
was stirred at 70°C overnight. After cooling as it was, the 
reaction mixture was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
solid (4.724 g, yield; 96%). 

1 H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 3.85(3H,s), 6 . 92 < 2H , d , J= 8 . 8Hz ) , 
7.51(2H,d,J=8. 8Hz) , 7 . 7 3 ( 1H , dd , J= 5 . 2Hz , 0 . 8Hz) , 7 . 97 (1H, s) , 
8 . 50 (1H, dd, J=5 . 2Hz , 0 . 8Hz) , 8 . 62 (1H, s) , 8 . 7 8 ( 1H , d , J= 0 . 8Hz) . 
( 7 S 1 - 4 ) 1 - ( 4 -Mpl-hnvyphpnyl ) - 2 r -n aphMiyrifiinp-^ - nxidft 
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3 - (4 -Methoxyphenylethynyl ) -4 -pyridine aldoxime (4.724 
g) was dissolved in ethanol (100 ml) , followed by the addition 
of potassium carbonate (2.768 g) /water (30 ml) solution, and 
the mixture was stirred at 70°C for 50 min. After cooling as 
it was, the resulting insoluble matters were collected by 
filtration, and then washed with water and ethanol, to give the 
title compound as a dark green solid (3.757 g, yield; 75%). 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 3.89(3H,s), 7 . 04 ( 2 H , d , J- 8 . 8Hz ) , 
7 . 50 (1H, dd, J=6 . 2Hz, 0 . 8Hz) , 7.77(2H,d,J=8. 8Hz) , 7 . 8 8 (1H, s) , 
8.61(lH,d,J=6.2Hz), 8.85(lH,s), 8 . 7 8 ( 1H , d , J= 0 . 8Hz) . 
f - S) 1 - ( 1 - Rl-hyl pi ppra 7i n - 4 -yl) - ^ - (4 - mp t hoxyph en vl ) -2.6- 

naphl-hyri Hinp Hi hyrt-rorhl oride 




I 

Et 

3 - ( 4 - Methoxyphenyl ) -2,6- naphthyr idine - 2 * oxide (234 mg) 
was dissolved in phosphorus oxychloride (6 ml) , and the 

o 

resulting mixture was heated under stirring at 110 C for 20 mm. 
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After cooling as it was, the reaction solution was evaporated. 

_ _ - _ To-the resulting residue was added -1 -ethylpiperazine ..(20. ml ) , .. 

which was then heated under stirring at 160°C for 45 min. The 
reaction mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by <NH) silica 
gel column chromatography (ethyl aceta te/hexane system), and 
O then the resulting product was converted into a hydrochloride 

CO in a conventional manner, and recrys tal 1 i zed from 

fU ethanol/isopropyl ether, to give the hydrochloride of the title 

u\ compound as yellow crystals (91 mg f yield; 22%). 

= Hydrochloride: 
U1 m.p.; 157 -160°C 

M 'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 3 1 ( 3H , t , J= 7 . 2Hz) , 

P 3 . 19 (1H, q, J = 7 . 2Hz) , 3 . 2 1 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 3Hz ) , 

3 . 3 2 (1H, t, J=10 . 3Hz) , 3.59(2H,d,J=10.3Hz), 

3 . 61 (2H, t, J=12 . 8Hz) , 4 . 0 9 ( 2 H , d , J= 1 2 . 8H z ) , 7 . 0 9 ( 2H , d , J= 8 . 8H z ) , 
8.10<lH,d,J«6Hz), 8.16(2H,d,J=8.8Hz), 8 . 19 (1H, s) , 
8 . 61 UH f d, J-6HZ) , 9 . 49 (1H, s) , 11.20 (lH,br-s) . 
ESI -Mass ; 349 (MH*) . 

F.vampl p 2S2 .qynfhpsi a of S - f1 - pthyl pi nfiraz i n - 4 - vl ) - 7- f4 - 
mpf.hoxyphpnyl ) -1 , -naphM iyri tip Hi hyrlrnrhl ori dp 
( 7 S 7 - 1 ) 2-Mpfhyl - N - mf> t hy 1 n i co t. A nam i dp. 
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o 




N 



Me 



NHMe 



To ethyl 2 -methylnicotina te (24.2 g) was added a solution 
of 40% methylamine in methanol (150 ml) , which was then heated 
in a sealed tube at 50°C overnight. The reaction mixture was 
evaporated, to give the title compound as a pale yellow solid 
(20.781 g, yield; 95%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 3.27(3H,s), 4.08(3H,s) # 
7.48 (1H, dd, J«7 . 8Hz, 4 . 8Hz) , 8 . 16 ( 1H , dd , J = 7 . 8Hz, 1 . 6Hz) , 
8 . 87 (1H, dd, J=4 . 8Hz, 1 . 6 Hz) . 

(252-21 2 - [2 - (A -Mpfhnvyphpnyl ) - 2 - hydroxys f.heny 11 -N- 
mpl-byl nirnti n ami dp 



2 -Methyl - N-methylnicotinamide (4.505 g) was dissolved in 
tetrahydrof uran (150 ml) , followed by the dropwise addition of 
a solution of 1 . 5M lithium di i sopropy lamide in cyclohexane (40 
ml) in nitrogen atmosphere at -30 to -20°C, and the mixture was 

o 

stirred for 50 min. After cooling to -78 C, 4- 
methoxybenzoni trile (3.995 g )/ tetrahydrof uran solution (20 
ml) was added dropwise thereinto . After the mixture was stirred 



O 
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for 1 hr as it was, the cooling bath was removed, and then it 
--was stir-red overnight . An aqueous, solution of saturated 
ammonium chloride was added thereto, and then the mixture was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgSOj and evaporated. A small 
amount of ethyl acetate was added to the resulting residue, and 
then the resulting insoluble matters were collected by 
filtration, to give 5.395 g of the title compound as a yellow 
solid . 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 2 . 7 5 ( 3H , d , J = 4 . 8Hz) , 3 . 7 9 (3H, s) , 

5 . 62 (1H, s) , 6 . 90 (1H, dd, J=7 . 6Hz, 4 . 8Hz) , 7.01 (2H, d, J=8 . 8Hz) , 

7 . 52 (2H, d, J=8 . 8Hz) , 7 . 5 3 ( 1H , dd , J= 7 . 6Hz, 2Hz) , 

8.27(lH,q,J = 4. 8Hz) , 8 . 4 2 ( 1H , dd , J = 4 . 8Hz , 2Hz ) . 

(252-11 7 - f A -MPthnyyphpnyl ) - 1 r 6 -naphfhyri rH n - 5 - ( GH) -one 




O 



2- [2- (4 -Methoxyphenyl ) - 2 - hydroxye thenyl ] - N - 
methylnicotinamide (2 . 509 g) was added to a 29% aqueous solution 
of ammonia (100 ml) and dioxane (50 ml) , which was then heated 
in a sealed tube at 170°C overnight. After cooling as it was, 
the resulting insoluble matters were collected by filtration, 
to give the title compound as a dark green solid (1.694 g, yield; 
73%) . 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3.83(3H,s), 6 . 87 (1H, s) , 

- 7-.-07 .(.2.H- r d f . J= 8.8 Hz ) , 7 . 4 6 ( 1H , dd , J= 8Hz , 4Hz ) _ _ _ _ _ 

7 . 81 (2H, d, J = 8 . 8Hz) , 8 . 4 5 ( 2H , d , J= 8 . 8Hz) , 
8.45 (1H, dd, J=8Hz, 1 . 6Hz) , 8 . 9 1 ( 1H , dd , J = 4 . 4Hz , 1 . 6Hz) . 
f 2S2 - A) 5 - M - Rt-hyl pippra?i n - 4 -yl ) - 7 - (4 - ttip thoxyphpny 1 ) - 1 . 6 - 
naphthyriHinp riihydrochl ori dp 




Phosphorus oxychloride (10 ml) was added to 7- (4- 
methoxyphenyl ) - 1 , 6 - naphthyridin -5- (6H) -one (1.505 g), and the 

o 

resulting mixture was heated under stirring at 100 C for 6 hr . 
After cooling as it was, the reaction mixture was evaporated, 
followed by the addition of 1 - e thy lpiperaz ine (10 ml). The 

o 

resulting mixture was heated under stirring at 150 C overnight, 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/methanol 
system), and then the resulting product was converted into a 
hydrochloride in a conventional manner, and recry s tal 1 i zed from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (1.974 g, yield; 78%). 
Hydrochloride : 
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m. p . ; 242-245 C 

_ _ JH -NMR .(AD.OMHz , DMS.O - d 6 ) ; 5 (ppml 1 , 3.0 J 3H ,_t_, J = 7 . 2Hz ) , 3.14- _ 
3 . 3 5 (4H,m) , 3 . 54 - 3 . 6 8 (4H, m) , 3 . 82 <3H, s) , 4.08 ( 2H , d , J= 14Hz ) , 
7.08(2H,d,J=8. 8Hz) , 7 . 6 6 ( 1H , dd , J= 8 . 4Hz , 4 . 2 Hz ) , 8 . 0 0 (1H, s) , 
8 . 17 (2H, d, J- 8 . 8Hz) , 8 . 7 1 ( 1H , dd , J- 8 .4Hz , 1 . 6Hz) , 
9.09(lH,dd, J=4.2Hz,1.6Hz) , 11 . 28 ( 1H, br - s) . 
ESI -Mass; 349 (MH* ) . 

Flvampl p 25^ Synthesis of S - f4 - ( 2 - hyd roxypf hoxy ) phpny 1 1 - 7> 
( 4 -mpfhyl pippra?in.1 - yl )t -bipnn[^ f pyri dinp hyrirnrhl nridfi 




An oil (794 mg) was obtained from 7 - chloro - 5 - ( 4 - 
me thoxyme thoxypheny 1 ) thieno [2 , 3 - c] pyridine (432 mg) obtained 
by the same treatment as in Example 18 and N - me thylpiperaz ine 
(8 ml) . To the resulting oil was added 5N hydrochloric 
acid/ethanol (6 ml) , and the mixture was heated under reflux 
for 3 hr . The reaction solution was cooled and subsequently 
neutralized with a 5N aqueous solution of sodium hydroxide, and 
then extracted with chloroform. The resulting organic layer 
was washed with water, dried and evaporated, to give 5-(4- 
hydroxyphenyl ) - 7 - (4 -me thylpiperaz in - 1 - yl ) thieno [2,3- 
c] pyridine (433 mg) . To a solution of the resulting compound 
in dimethylf ormamide ( 6 ml) were added 60% sodium hydride (212 
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mg) and 2 - bromoe thoxy t-butyldimethylsilane (1.7 ml), and the 
mixture, was reacted at 80°C for 3 hr . The reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride , and then extracted with ethyl acetate . The resulting 
organic layer was washed with water and brine, dried and 
evaporated. Sequentially, to the resulting residue were added 
tetrahydrof uran (10 ml) and 1 . 0M te trabu tylammonium 
fluoride/ te trahydrof uran solution (10 ml) , and the mixture was 
stirred at room temperature for 30 min. The reaction solution 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) , to give a yellow 
oil (210 mg, yield; 43%) . The resulting oil was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 141-143°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 2.83(d,J=4.8Hz,3H), 3.14- 

3.29(m / 2H), 3 . 4 9 - 3 . 5 8 (m , 4H ) , 3 . 75 ( t, J-4 . 8Hz, 2H) , 

4 . 05 (t, J = 4 . 8Hz, 2H) , 4 . 4 0 ( d , J = 14 . 0Hz , 2H ) , 7 . 0 5 ( d , J- 8 . 8Hz , 2H ) , 

7 . 54 (d, J=5 . 6Hz, 1H) , 7.97(s,lH), 8.06(d,J=5.6Hz,lH), 

8 . 08 (d, J=8 . 8Hz , 2H) . 
MS ( FAB ) m/z 370(M+H)\ 
Free compound: 

*H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 2.39(s,3H), 2 . 6 5 ( t , J = 4 . 8Hz , 4 H ) , 
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3.83 (t, J = 4 . 8Hz, 4H) , 3.99 ( t , J=4 . 4Hz , 2H) , 4.15 ( t , J«4 . 4Hz , 2H ) , 
7 . 0 0 (d, J_=8 . 8Hz 2H) , 7 . 3 3 (d, J=5 . 6Hz, 1H) , 7.55 (d, J=5 . 6Hz , 1H) , 
7.6 2 (s, 1H) , 8.05(d, J= 8 . 8Hz ,2H) . 

FvampIP 2S4 fiynfhPfii R of 7 - M - Pthyl pi p^razin - 4 - yl ) - 5 - f 4 - f 1 - 
hyHrnxyppntyl ) phenyl 1 fbipnn[9 f ^ - r] pyri dinp dihydrnrhl nridg 

OH 




I 



7- ( 1 - Ethylpiperazin - 4 - yl ) -5- (4- 
pentanoylphenyl) thieno [2, 3 -c] pyridine (206 mg) was dissolved 
in tetrahydrof uran (12 ml) , followed by the addition of lithium 
aluminum hydride (20 mg) under ice-cooling, and the mixture was 
stirred for 15 min . To the reaction mixture were sequentially 
added water (20 ml) , 5N sodium hydroxide (20 ml) and water (60 
ml) . The resulting insoluble matters were filtered off through 
Celite, and then the resulting filtrate was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace ta te/hexane system) . The resulting 
product was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as a 
yellow amorphous (196 mg , yield; 80%). 
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Hydrochloride : 

'h^NMR (400MHz, DMSO-_d fi ) i 8 (ppm) 0 . 8 3 ( 3H , t , J=7Hz ) ,1.08 - 

I. 3 0 (4H,m) , 1.29 (3H, t, J=7.2Hz) , 1.52-1.68(2H,m), 3.12- 
3 . 2 2 (4H,m) , 3 . 54 - 3 . 6 3 ( 4H , m) , 4 . 4 0 ( 2H , d , J= 1 4Hz ) , 

4 . 54 (1H, t, J- 6 . 4Hz) , 7 . 4 0 (2H, d, J=8Hz) , 7.55(lH,d,J = 5. 4Hz) , 
8 . 00 (1H, s) , 8.05(2H,d, J=8Hz) , 8.06(lH,d,J=5.4Hz), 11.10- 

II . 20 (1H, br-s) . 
ESI -Mass ; 410 (MH*) . 

Fv^TTipl <=> fiynt-hpsi r of 7-M-<=>t-hyTpipFsrazin-4-Yl)-5-f4-M- 

hyri rnyy - ^ - mpf-hylhnfyl ^ phpnyl ] rhiftnn[^ r ^-<^1 pyri ding 

dihydrochl ori fie. 




I 



In the same manner as in Example 254, the hydrochloride 
of the titled compound was obtained as a yellow amorphous (149 
mg, yield; 60%) from 7 - ( 1 - ethy lpiperaz in - 4 - y 1 ) - 5 - { 4 - 
isopentanoylphenyl) thieno [2, 3 -c] pyridine (212 mg) . 
Hydrochloride: 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 0.89(3H,d,J=6.4Hz), 
0.90(3H,d,J=6.4Hz), 1.29(3H,t,J=7.2Hz), 1.32-1.40{lH,m), 
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1. 53-1.70 (2H,m) , 3 . 13 - 3 . 22 (4H , m) , 3 . 54 - 3 . 6 3 (4H , m) , 

.4 . 40 (2H, d, J=14Hz) 4 . 6 0 ( 1H dd , J= 8 . 6Hz , 5Hz ) , 

7.41(2H,d, J= 8.4Hz) , 7 . 5 5 ( 1H , d , J = 5 . 4Hz ) , 8.00 (lH,s) , 

8.05 (2H,d, J = 8.4Hz) , 8 . 0 6 ( 1H , d , J= 5 . 4Hz ) , 11 . 10 - 11 . 2 0'< 1H , br - 

s) . 

ESI-Mass; 410 (MH* ) . 

RvampIP ^Sfi .Qynfhpsi r of 7 - M - e thy 1 p i p e ra z i n - 4 -yl) -S- T4 - (3- 
hydroxy - 1 - f 1 nnrnprn pyl ) ph Pny 1 1 th i enn f 2 . ^ - a 1 pyri (iinp 
rH hytirorhl nride 




In the same manner as in Example 27, the hydrochloride 
of the title compound was obtained as a hygroscopic yellow 
amorphous (101 mg, yield; 20%) from 7 - ( 1 - e thy Ipiperaz in - 4 - 
yl ) - 5-bromothieno [2 , 3 - c] pyridine (330 mg) . 

X H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.29(3H,t,J = 7.2Hz), 1.65- 
2 . 20 (2H, m) , 3.10-3.24(4H,m), 3 . 3 0 - 3 . 6 5 ( 6H , m) , 
4.42(2H,d,J=13.6Hz), 5 . 70 ( 1H, ddd, J = 48Hz ( 9 . 2Hz , 4Hz) , 
7.48(2H,d,J=8. 8Hz) , 7.56(lH,d,J=5.6Hz), 8 . 05 (1H, s) , 
8 . 0 8 (1H, d, J = 5 . 6Hz) , 8.15(2H,d,J=8.8Hz), 11. 05-11. 15 (1H, br - 
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S) . 

?SI-Mass; 400 (MH*) . 

Fy^mpl o 2S7 Synthes i g nf S - f4 - (3 - hydrnxypropyl ) - 3 - 
rhl nrnphpnyl 1 -7- f 4 - gfhyl pi pprazin - 1 - vl ) thieno f 2 . 3 - 
pyri dinp oxalate 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from l-bromo-4- (3-acetoxypropyl) -3- 
chlorobenzene (948 mg) and 5 - bromo - 7 - ( 4 - e thylpiperazin - 1 - 
yl) thieno [2 , 3 - c] pyridine (243 mg) . To the resulting oil were 
added te trahydrof uran (10 ml) and 1.0 M lithium aluminum 
hydride/ tetrahydrof uran solution (0.8 ml) under ice-cooling, 
and the mixture was reacted under ice-cooling for 1 hr . 
Subsequently, water {0.03 ml) , a 5N aqueous solution of sodium 
hydroxide (0.03 ml) and water (0.09 ml) were sequentially added 
to the resulting mixture, and then the mixture was stirred at 
room temperature for 1 hr. The resulting residue was filtered, 
washed with ethyl acetate, and then purified by silica gel 
column chromatography (hexane/e thyl acetate system), to give 
a colorless oil. The resulting oil was converted into an 




N 



• (COOH) 2 
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oxalate in a conventional manner, to give the oxalate of the 
title compound a_s white crystals (205 mg, yield; 60%) . 
Oxalate : 
m.p.; 114-116°C 

*H-NMR (4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1.2 2 (t, J=7 .2Hz, 3H) , 

1.76 (t, J=7 . 6Hz , 2H) , 2 . 7 8 ( t , J=7 . 6Hz , 2H) , 2 . 9 9 (q, J=7 . 2Hz , 2H) , 

3.20(br,4H), 3.48(t,J=7.6Hz,2H), 3 . 89 (br, 4H) , 

7 . 4 4 (d, J=8 . 0Hz , 1H) , 7 . 5 5 (d , J=5 . 2Hz , 1H ) , 8 . 02 (d, J=8 . 0Hz , 1H) , 
8 . 05 (s, 1H) , 8 . 08 (d, J=5 . 2Hz , 1H) , 8 . 14 (s, 1H) . 
MS (FAB) m/z 416(M+H)\ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.16(t,J=7.2Hz,3H), 1.91- 
1 . 98 (m, 2H) , 2.52(q,J=7.2Hz,2H), 2.69(t,J=4.8Hz,4H), 
2.88(t,J=7.6Hz,2H), 3 . 7 3 ( t , J = 7 . 6Hz , 2H) , 3.85(t,J=4.8Hz,4H), 
7 . 31 (d, J=8 . 0Hz , 1H) , 7 . 3 4 ( d , J- 5 . 6Hz , 1H ) , 7 . 58 (d , J=5 . 6Hz , 1H) , 
7 . 64 (s, 1H) , 7 . 90 (dd, J=8 . 0 , 2 . 0Hz , 1H) , 8 . 09 (d, J=2 . 0Hz ( 1H). 
Ryampl <=> 2 S fl fiynthpsis of 7- (1 -Pthy1pippra7in-4 - yl US - - (2- 
hydrnyypMinyy) phpnyl ] thipnn [2 f ^ -r] pyridine di hydrorhl nridp 
( 2 IS 8 - 1 ) ^ - Rrnmophpnoxyprhy 1 arpl.af.p. 



In the same manner as in Example 3 00 - 2 , the titled compound 
was obtained as a colorless oil (11.213 g, yield; 74%) from 
3 -bromophenol (10.062 g) and 2-bromoethyl acetate (24.4 g) . 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 2.10(3H,s), 4 .15 ( 2 H , t,J = 4 ,6Hz) , 
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4.4K2H, t, J = 4.6Hz) , 6 . 85 ( 1H , ddd , J= 8H2 , 2 . 4Hz , 1 . 2Hz ) , 7.07- 
7 -12 <2H,m)_, 7 . 15 (1H, t, J=8Hz) . 

(SSft-?) 7 - fl -Kt> iy1pippra7in-4.y1 ) -S - Tl- (2- 

hyHrnyypfhnYy) phenyl ] fhi Pnn f ? . ^ -rl pyr i d i n p d i h yd roch 1 ori dp 




I 



In the same manner as in Example 161-1, 3- 
tributylstannylphenoxyethyl acetate of was obtained as a 
colorless oil (2.255 g) from 3 -bromophenoxyethyl acetate (3.454 
g) and bis { tribu tyl tin) (5.1 ml). A part (394 mg) of the 
resulting compound and 7- ( 1 - e thylpiperazin - 4 - yl ) -5- 
bromothieno [2 , 3 - c] pyridine (137 mg) were treated in the same 
manner as in Example 300-4, to give the hydrochloride of the 
title compound as pale yellow crystals (34 mg, yield; 18%) . 
Hydrochloride : 
m.p.; 132-135°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 1.29(3H,t,J=7.2Hz), 3 .13- 
3 . 22 <4H, m) , 3 . 5 8 ( 2H , t , J= 14 . 4Hz) , 3 . 62 (2H, d, J=ll .2Hz) , 
3 . 74 (2H, t, J = 5 . 2Hz) , 4 .07 (2H, t , J = 5 . 2 H z ) , 4 . 4 0 (2H , d, J=14 . 4Hz ) , 

6 . 97 (1H, ddd, J=8Hz, 2.6Hz,1.6Hz), 7 . 37 (1H, t, J-8Hz) , 

7 . 5 5 (1H, d, J = 5 . 6Hz) , 7 . 6 8 ( 1H , dd , J= 2 . 6 Hz , 1Hz ) , 
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7 .69 (lH,ddd, J=8Hz, 1.6Hz, 1Hz) , 8.05(lH,s), 8 . 0 6 ( 1H , d , J= 5 . 6Hz ) , 
11 . 15-11^25 (lH,br-s) . 
FAB - Mas s ; 384 (MH*) . 

F.vanipl p .gynthpsis of 7- f4 - ethylpiperazin-l-yl) - 5 - (4- 

hyrlrnyypt-hnyyphpn yl ) Miipnn [2 r Vr] Py 1 *"* riing hydrnrhl nri Hp 
(ylSQ-l) ~* - Rronio -9. - thi nphpnpra rhnxa 1 d<=?hyd<=> 



Methyl 3 - amino - 2 - thiophenecarboxyla te (23.5 g) was 
converted into methyl 3 -bromo - 2 - thiophenecarboxylate (20.8 g) 
by Sandmeyer's method, and the resulting ester was reduced with 
lithium aluminum hydride (2.8 g) . Continuously, the resulting 
compound was oxidized with activated manganese dioxide (30.0 
g) , to give 14.5 g of the title compound. 

f 2 59 - 21 1 - [ (1 r Vni'nxnlan-2-yl ) mpfhyl nyy] - 4 - i ndnh pn?pnp 



A suspension of 65% sodium hydride (9.3 
g) /dimethyl formamide (100 ml) was ice-cooled, followed by the 
addition of 4 - iodophenol (50.5 g) /dime thyl formamide (200 ml) 
solution, and the mixture was stirred for 3 hr. To the mixture 
solution was added (1,3- dioxolan - 2 - yl ) methyl bromide (46.0 g) , 
and the mixture was reacted at 60°C for 1 day. The reaction 





O 
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solution was poured into water, and extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and then dried (over magnesium sulfate) . The solvent was 
removed, and the resulting residue was purified by NH silica 
gel column chromatography (chloroform) , and then 
recrystallized from ethyl acetate/hexane, to give 32.7 g of the 
title compound as pale yellow prisms. 

(259- 1) 1-[(1 f 1-n-i nxol an-^-yl ) mpf.hyl nxy] - 4 - ethynyl hpn?pnp 



1 - [(1,3 -Dioxolan - 2 - yl ) me thyloxy] - 4 - iodobenzene (36.3 g) 
and trimethylsilylacetylene (50.0 g) were reacted in the 
presence of bis triphenylphosphinepalladium dichloride (2.50 
g) and cuprous iodide (1.25 g) , in trie thylamine (140 ml) and 
pyridine (70 ml) at 60°C for 2 hr . The reaction solution was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting residue was dissolved in methanol and treated with 
2N sodium hydroxide, to give 20.1 g of the title compound. 
(259-4) "3 - T2 - (4 - Mp t~ hnyyphpny 1 ) pfhynyl ] - 2 - 
thi nphpnprarboxyal rifahyflp 
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3 -Bromo- 2 - thiophenecarboxyaldehyde (7.5 g) and 1- 
[ (1 , 3 - dioxolan - 2 -.yl ) methyl.oxy] - t 4^ethynylbenzene (7 . 8 g) were 
reacted in dime thyl f ormamide (25 ml) , in the presence of 
bis triphenylphosphinepalladium dichloride (0.48 g) , cuprous 

iodide (0.13 g) and tr i ethylamine (25 ml) at 60°C for 12 hr. 
The reaction solution was evaporated, extracted with ethyl 
acetate, washed with water and dried. The solvent was removed, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give 7.2 g of 
the title compound as a pale yellow oil. 

( 2SQ- 5) S - ( 4 -MPthoxyphpnyl ) th i eno \ 2 . 1 - r? 1 pyri riinp-fi - nvidp 




3 - [2 - (4 -Me thoxyphenyl ) ethynyl] -2 - 
thiophenecarboxyaldehyde (7.2 g) , hydroxylamine hydrochloride 
(2.4 g) and sodium acetate (3.3 g) were reacted in ethanol (100 
ml) at 60°C for 2 hr . Then the resulting solution was 
concentrated. Potassium carbonate (3.0 g) , water (10 ml) and 
1-butanol (50 ml) were added to the resulting residue, and the 

o 

mixture was reacted at 100 C for 3 days. The reaction solution 
was evaporated, extracted with methylene chloride, washed with 
brine and dried. The solvent was removed, and the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 3.04 g of the 
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title compound as a white amorphous. 
(2^9-6) ,7- (4-Kr.hylpipprazi n-l -yl ) - y (4 : 
methoxyphftnyl ) f.hi eno [2 , 3 - c] pyr i di ne 

OMe 




5 - (4 -Methoxyphenyl ) t hi eno [2 , 3 - c] pyridine - 6 - oxide (3.0 
g) was reacted with phosphorus oxychloride (15 ml) at 100°C for 
3 hr. The reaction mixture was poured into ice-water, 
neutralized with sodium carbonate and extracted with ethyl 
acetate. The organic layer was washed with water and brine and 
dried. The extract was filtered through silica gel, and the 
column was washed with ethyl acetate. The filtrates were 
combined and concentrated. The resulting 7 - chloro - 5 - ( 4 - 
me thoxyphenyl ) thieno [2 , 3 - c] pyridine (2.1 g) was reacted 
reacted in N - e thylpiperaz ine (5 ml) and dimethyl sulfoxide (20 
ml) with potassium carbonate (5.0 g) at 100°C for 1 day. The 
reaction solution was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water and extracted with 
ethyl acetate. The organic layer was washed with water and 
dried. Then, the solvent was removed, and the resulting residue 
was purified by silica gel column chromatography (methylene 
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chloride/methanol system) , to give 0.93 g of the title compound 
of -as~ a .pale brown oil 

( 2S9-7) 7- f4.Fthy1pi P Pra7in-d-y1 ) -S- (d- 

hydroxyphenyl ) thieno [2 , 3 -c] pyridine 



7- (4-Ethylpiperazin-l-yl) -5- (4- 
methoxyphenyl ) thieno [2 , 3 -c] pyridine (0.43 g) was reacted with 
48% hydrobromic acid (10 ml) at 120°C for 2 hr . The reaction 
solution was cooled, and then neutralized with 5N sodium 
hydroxide and extracted with chloroform. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting pale brown solid was washed with hexane/ethyl 
acetate (20:1), to give 0.13 g of the title compound. 

7 - f4-Fthy1pippra?in-1 -yl ) - 5 - [4 - (2 - 
hydrnyypt-hoyy) phpnyl I thi pnn f Vr] pyr i rlinp 




.OH 




OH 




N 
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To 7- (4 - e thylpiperazin - 1 -yl) -5- (4- 
.hydzioxyphenyl ) thieno [2 3- cj pyridine (130 

mg) /dimethylf ormamide (10 ml) solution was added 60% sodium 
hydride (23 mg) at room temperature. After the evolution of 
hydrogen was ceased, dimethyl -( t - butyl ) silyloxye thyl bromide 
(100 mg) was added thereto, and the mixture was reacted at room 
temperature for 12 hr . Ethyl acetate and an aqueous solution 
of ammonium chloride were added to the reaction solution. The 
organic phase was separated, washed with water, dried and 
concentrated. To the resulting residue were added ethanol (20 
ml) and a 2N aqueous solution of hydrochloric acid (10 ml) , and 
the mixture was reacted at 50°C for 30 min, followed by the 
evaporation. The resulting residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
water and brine, and dried. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate), to give 73 mg of the title 
compound as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give 77mg of the title compound 
as a yellow powder. 
Hydrochloride : 

l H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.28(t,J=7.2Hz,3H), 3.14- 
3.25(m,4H), 3 . 54 (br- t , 2H) , 3 . 6 3 (br - d , 2H ) , 3.73(m,2H), 3.90- 
4.18(m,2H), 4.41{br-d,2H), 7.03(d,J=8.4Hz,2H), 
7.54(d,J=5.6Hz,lH), 7.97(s,lH), 8.03-8.10(m,2H). 
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m.p.; 135-136°C 
MS_(FAB)_ m/z 3 84 (M + H)\ 

RvampIP 260 fiynthpsi g nf 7 - ( 1 - pfhyl p i ppra t: i n - 4 - y 1) - S - f4 - ( 2 - 
hydroxy- 2 -mpfhyl prnpovyl phpnyl ] thi e>no [ 2 f 1 - c ] pyri dinp 

dihydrochl ori de 

(260 - 1 ) F.rhyl (4 -hrnmnphpnnYy) arpr.ar.fr 



In the same manner as in Example 300 - 2 , the titled compound 
was obtained as a colorless solid (41.938 g, yield; 92%) from 
2 -bromophenol (30.121 g) and ethyl bromoacetate (40.304 g) . 
1 H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 
4 . 27 (2H, q, J=*7 . 2Hz) , 4 . 59 (2H, s) , 6.80(2H,d,J=8. 8Hz) , 
7.39 (2H, d, J = 8 . 8Hz) . 

(260 - 2) 7 - M .Rthy1pippra?in-4-y1 ) - 5 - [ ( 4 - 
pfhnyyrarbnnyl mpt hnyy) phenyl ] thipnn[^ f ^ - r ] pyri Hi'nP 
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In the same manner as in Example 161-2, ethyl (4- 

-tributyls tannylphenoxy) acetate was obtained as a colorless oil 

(5.594 g) from ethyl (4 -bromophenoxy) acetate (9.069 g) and 
bis ( tributyl tin) (18 ml). The resulting compound and 7-{l- 
ethylpiperazin - 4 -yl ) - 5 - bromothieno [2 , 3 - c] pyridine (368 mg) 
were treated in the same manner as in Example 161-3, to give 
the title compound as a colorless oil (339 mg , yield; 73%). 
'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.16(3H,t,J=7.2Hz) , 
1.31(3H,t,J=7.2Hz), 2.51(2H,q,J=7.2Hz), 2.68(4H,t,J=5Hz), 
3 . 84 (4H, t, J=5Hz) , 4.29(2H,q,J=7.2Hz), 4.70(2H,s), 
6.99(2H,d,J=8. 8Hz) , 7 . 3 2 ( 1H , d , J= 5 . 2Hz ) , 7.54(lH,d,J=5.2Hz), 
7 . 6 0 (1H, s) , 8 . 05 (2H, d, J=8 . 8Hz) . 

(260-3) 7- M -Kfhylpipgrazin-4 -yl ) -5- \A - (7 -hydroxy- 2- 
mpthyl propoxy) phenyl I t.hi pnn [2 . Vcl pyririi np'di hyHrnnhl ori rj«=> 
or compound identified by the following analytic; data ^nH 




I 



7 - (1 -Ethylpiperazin- 4 -yl ) - 5 - [ (4 - 
ethoxycarbonylmethoxy) phenyl] thieno [2 , 3 -c] pyridine (339 mg) 
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was dissolved in tetrahydrof uran (12 ml) , followed by the 
addition of JMmethylmagnesium bromide/ether solution (1-3 ml) 
under ice-cooling, and the mixture was stirred for 1 hr. An 
aqueous saturated ammonium chloride was added to the reaction 
mixture, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl ace tate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner , and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as a pale yellow solid (326 mg, yield; 88%) . 
Hydrochloride : 
m.p.; 13 7-13 9°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 .21 (6H. s) , 1.29(3H,t,J=7 . 2Hz) , 
3 . 13 -3 . 23 (4H,m) , 3.53(2H,t,J=13. 6Hz) , 3 . 6 3 ( 2H , d , J- 1 1 . 6Hz) , 
3 . 76 (2H, s) , 4.39(2H,d,J=13.6Hz), 7 . 0 3 ( 2H , d , J= 8 . 8Hz) , 
7 . 5 2 (1H, d, J=5 . 6 Hz) , 7 . 9 5 (1H, s) , 8 . 04 ( 1H , d , J= 5 . 6Hz ) , 
8.06(2H,d,J=8. 8Hz) , 1 0 . 9 0 ( 1H , br - s ) . 
FAB - Mas s ; 412 (MH*) . 

F.yampiP 261 Synthesis of 5 - [ ^ - ( 1 - hyriroxypropyl ) - 4 - 

mpl-hnvyphpnyl 1 - 7- - Pf-b yl pi ppra7i n - 1 - y 1 ) th i pno f 2 . 3 - 
rl pyri rH np nyalafp 
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OMe 



OH 



S 




• (COOH) 2 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained prepared from l-bromo-3- (3- 
acetoxypropyl ) - 4 -methoxybenzene (2.57 g) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin- 1-yl) thieno [2 , 3 - c] pyridine (1.7 g) . To the 
resulting oil were added methanol (9 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give a colorless oil (188 mg , 
yield; 64%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; 98-102°C 

X H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) r.21(t,J=7.2Hz,3H), 1.65- 
1 . 7 8 (m, 4H) , 2 . 6 6 ( t , J=7 . 2Hz , 2H) , 2 . 9 7 ( q , J=7 . 2Hz , 2H ) , 
3.72(br,4H), 3 . 4 6 ( t , J = 6 . 8Hz , 2H ) , 3 . 59 - 3 . 62 (m, 2H) , 3.84(s,3H), 
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7 . 0 5 (d, J=8 . 4Hz, 1H) , 7 . 5 3 <d, J=5 . 2Hz, 1H) , 7.89 (br, 1H) , 

7 .92 (s, 1H)_, . 7 . 9 6 (d, J=8 . 4Hz, 1H) ,8.03 (d, J=5 . 2Hz, 1H) . 

MS { FAB) m/z 412 (M+H) \ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; S (ppm) 1 . 16 ( t , J = 7 . 6Hz , 3H) , 1.88- 
1 . 9 4 (m, 2H) , 2.51 (q, J=7 . 6Hz, 2H) , 2 . 69 (t, J=4 . 8Hz, 4H) , 
2.81(t,J=7.2Hz,2H), 3 . 65 ( t , J=6 . 0Hz , 2H) , 3 . 84 ( t , J = 4 . 8Hz , 4H ) , 
3 . 88 (s, 3H) , 6 . 94 (d, J=8 . 8Hz, 1H) , 7 . 32 (d, J=5 . 6Hz, 1H) , 
7 . 54 (d, J=5 . 6Hz , 1H) , 7 . 61 <s, 1H) , 7 . 87 (d, J=2 .4Hz, 1H) , 
7 . 94 (dd, J=8 . 8, 2 . 0Hz, 1H) . 

KvaTTipIp 262 fiynfhpfiis of S- f4- ( 3 - hyriroxypropy 1 ) -3- 
py^nnphpnyl 1 - 7 - (4 - <=>1-hy 1 pippra?in.1 - yl ) f.hi pnn f2 . 3 - cl pyri dine 
oxril ate 



In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from 1 - bromo - 4 - ( 3 - 
ace toxypropyl ) - 3 - cyanobenzene (610 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine (164 mg) . To the 
resulting oil were added THF (5 ml), carbon tetrachloride (5 
ml) and triphenylphosphine (630 mg), and the mixture was reacted 
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at 6 0°C for 2 hr . The reaction solution was partitioned between 
ethyl -acetate and water, and the resulting organic layer was 
extracted with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide, and then back-extracted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and evaporated. To the resulting residue were 
added methanol (10 ml) and a IN aqueous solution of sodium 
hydroxide (1 ml), and the mixture was reacted at 50°C for 30 
min. The reaction solution was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
brine, dried and evaporated. The resulting residue was 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) , to give a yellow oil (75 mg , yield; 38%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals . 
Oxalate : 
m.p . ; 132 - 134°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; <5 (ppm) 1.23(t,J = 7.2Hz,3H), 1.76- 
1 . 84 (m, 2H) , 2.88(t,J-7. 6Hz, 2H) , 3 . 06 (q, J=7 . 2Hz, 2H) , 
3.2 7 (br,4H) , 3 . 4 8 ( t , J= 5 . 2Hz , 2H ) , 3.92 (br,4H) , 

7 . 5 6 (d, J=5 . 6Hz , 1H) , 7 . 6 0 (d, J=8 . 4Hz , 1H) , 8 . 1 0 ( d , J= 5 . 6Hz , 1H) , 
8.13(s,lH), 8.38(dd,J=8.4,1.6Hz,lH), 8.49(d,J=l. 6Hz , 1H) . 
MS (FAB) m/z 407 (M+H) * . 
Free compound: 

! H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.6Hz,3H), 1.95- 
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2.05(m,2H), 2.53(q, J=7 . 6Hz, 2H) , 2 . 7 0 ( t , J=4 . 8Hz ,4H) ( 
- " "3:00'( tTJ*=7 ;6Hz, 2H) , 3 . 7 5-( t ,J = 6 . 4Hz , 2H)_ 3 . 87 ( t , J = 4 . 8Hz , 4H ) , 
7 . 37 (d, J=5 . 6Hz, 1H) # 7 .43 (d, J=8 . 0Hz, 1H) , 7 . 61 (d, J=5 . 6Hz, 1H) , 
7 . 65 (s, 1H) , 8 . 22 (dd, J=8 . 0, 2 . OHz, 1H) , 8 . 37 (d, J=2 . OHz, 1H) . 
Ry^mpiP 26^ gyni-hps ifi of 5 - T 2 • U - mornh o 1 i n v 1 ) nvr i d i n - 5 - vll - 
7 . (i.Pi-hylpi ppr^in - 1 - yl ) th i en o 1 2 . 3 - c 1 pyridine 
hyH rorh Inride 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained (209 mg, yield; 83%) from 5-bromo- 
2 - (4 -morpholinyl ) pyridine (756 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin- 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . The 
resulting oil was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
cry s tal s . 
Oxalate : 
m.p. ; 182 - 185°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; (5 (ppm) 1 . 3 2 ( t , J= 7 . 2 Hz , 3H ) , 3.15- 
3 . 27 (m, 4H) , 3.58-3.66(m,4H), 3 . 7 6 - 3 . 7 9 (m , 8H ) , 
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4.44 (d, J=14.0Hz,2H) , 7 . 4 5 ( d , J= 9 . 6Hz , 1H) , 7 . 56 ( d , J= 5 . 6Hz , 1H) , 
- - 8.-11 .(s,.lH.L,_ 8 9 13 (d, J=5 . 6Hz, 1H) , 8 . 67 (d, J=9 . 6Hz, 1H) , 
8 . 69 (s, 1H) . 

MS ( FAB) m/z 410(M+H)\ 
Free compound: 

l H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.16(t,J=7.6Hz,3H) , 
2.51 (q, J=7.6Hz,2H) , 2 . 6 8 ( t , J- 5 . 2 Hz , 4H ) , 3 . 5 8 ( t , J- 5 . 2Hz , 4H ) , 
3.8 5 (t, J- 5.2Hz, 8H) , 6 . 7 2 ( d , J= 8 . 8Hz , 1H ) , 7 . 3 3 ( d , J= 5 . 6Hz , 1H ) , 
7 . 56 (d, J=5 . 6Hz , 1H) , 7 . 57 (s, 1H) , 8 . 2 1 ( dd , J = 8 . 8 , 2 . 4Hz, 1H) , 
8 . 97 (d, J = 2 .4Hz, 1H) . 

Rvamplp 264 fiynt-hfigi g of 5 - [ 2 - ( 4 - th i omorphol inyl) pyri din- 5 - 
yl 1 - 7 - ( 4 - Pthyl pip pra?in-1 - y 1 ) tin i gno f 2 . 3 - c 1 pyri dine 
hyHrnrhl cmt i c\<=> 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (240 mg, yield; 92%) from 
5 -bromo- 2 - (4 - thiomorphol inyl ) pyridine (848 mg) and 5-bromo- 
7 - (4 - ethylpiperazin - 1 -yl) thieno [2,3-c] pyridine (200 mg). 
The resulting oil was converted into a hydrochloride in a 
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conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m. p.; 201-203 °C 

l H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.31(t,J=7.2Hz,3H), 

2 .75 (br, 4H) , 3 . 1 6 - 3 . 2 6 (m, 4H) , 3 . 55 - 3 . 6 6 (m, 4H) , 4 . 10 (br, 4H) , 
4 . 4 2 (d, J=14 . 0Hz , 2H) , 7 . 3 6 (br , 1H) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H ) , 

8 . 07 (s, 1H) , 8 . 11 (d, J=5 . 6Hz, 1H) , 8.54 (br, 1H) , 8 . 7 3 (s, 1H) . 
MS (FAB) m/z 426(M+H)\ 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1.16(t,J*7.6Hz,3H), 
2.53(q,J=7.6Hz,2H), 2.66-2.72(m,4H), 2 . 69 ( t, J=4 . 8Hz , 4H) , 

3 . 84 (t, J=4 . 8Hz, 4H) , 4.02-4.04(m,4H), 6 . 7 0 < d , J= 8 . 8Hz , 1H) , 



7.32 <d, J=5.6Hz, 1H) , 7 . 55 (d , J- 5 . 6Hz , 1H) , 7.55 (s, 1H) , 
8 . 18 (dd, J=8 . 8 , 2 . 4 Hz, 1H) , 8 . 9 5 ( d , J= 2 . 4Hz , 1H ) . 
F.yanipl p 26 5 Synthesi s of 5 - [2 - (4 -hyriroxypi peri di n - 1 - 
yl ) pyri din-S-yl] - 7 - ( A - p rhy 1 pi ppra v. \ n - 1 - y 1 ) rh i gno f 2 . 3 - 
r]pyridinp hydrochloride 
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In the same manners sequentially as in Examples 161-2 and 
- 20, an -oil -was obtained from 5-bromo-2- ( 4 - hydroxypiperidin - 
1 -yl) pyridine (554 mg) and 5 - bromo - 7 - ( 4 - e thylpiperazin - 1 - 
yl) thieno [2 , 3 -c] pyridine (200 mg) . To the resulting oil were 
added methanol (10 ml) and a IN aqueous solution of sodium 
hydroxide (1 ml) , and the mixture was heated under reflux for 

1 hr . The reaction solution was partitioned between ethyl 
acetate and water . The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/e thyl 
acetate system) , to give a colorless oil (224 mg, yield; 86%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 

Oxalate : 

m.p . ; 2 08 -210°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.25(t,J = 7.2Hz,3H), 1.36- 
1 . 42 (m, 2H) , 1.76-1.82(m,2H), 3.11-3.19(m,4H), 3 . 34 (br , 4H) , 
3.70-3.78(m,lH), 3.92 (br, 4H), 4.09(d,J=13.6Hz,2H), 
6 . 93 (d, J=8 . 8Hz , 1H) , 7.51(d,J=5.2Hz,lH), 7 . 90 (s , 1H) , 
8.04(d,J=5.2Hz,lH), 8.20(d,J=8.8Hz,lH), 8 . 89 (s , 1H) . 
MS (FAB) m/z 424(M+H)\ 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) l.l-6(t # J = 7.2Hz,3H), 1.58- 
1.64 (m t 2H) , 1.99-2.05(m,2H), 2.51(q,J = 7.2Hz,2H), 

2 . 6 8 ( t , J = 4 . 8Hz , 4H) , 3.24(dt,J=9.6,3.2Hz,2H), 
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3.8 5 (t, J = 4. 8Hz, 4H) , 3 . 92 - 3 . 95 (m , 1H) , 4 . 12 - 4 . 1 8 (m, 2H) , 
6.7_6(d, J= 8.8Hz, 1H) , 7 . 3 2 (d , J= 5 . 6Hz , 1H) , 7 . 55 (d , J=5 . 6Hz , 1H) , 
7 . 55 (s, 1H) , 8 . 18 (dd, J=8 . 8, 2 .4Hz, 1H) , 8 . 95 (d, J=2 . 4Hz, 1H) . 
Pv^mpiP fiy^hPR i g of f4- ( S. fi-dihvdr6-2H-r)vran-4- 

y i \ phenyl 1 - 7 - f4.Pthyl P ippra7in - 1 - vl ) f h i p no f 2 , 3 - n 1 pyri d i ne 

hyri rnrh Inride 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (222 mg, yield; 89%) from 
l-bromo-4- (5, 6 - dihydro - 2H - pyran - 4 - yl ) benzene (690 mg) and 
3 -bromo- 1 - ( 4 - e thylpiperazin - 1 - yl) isoquinoline (200 mg) . The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 176-179°C 

*H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.31 ( t , J = 7 . 2 H z , 3H) , 
3.20(br,4H), 3.57-3.70(m,4H), 3.85(t,J=5.2Hz,4H), 
4.26(br,2H), 4 . 42 (d, J=13 . 2Hz, 2H) , 6 . 3 7 (s, 1H) , 

511 



98046PCT 



7.5 6 (d, J=8. 4Hz ,2H) , 7 . 57 ( d , J = 5 . 6Hz , 1H) , 8.0 6 (s, 1H) , 
.8....0.a(d.,J>5 . 6Hz, 1H) , 8 . 13 (d, J=8 .4Hz, 2H) . 
MS (FAB) m/z 406 (M+H) \ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J=7.6Hz,3H), 

2 . 52 (q,J = 7 . 6Hz, 2H) , 2 . 57 - 2 . 5 9 (m , 2H ) , 2 . 69 ( t, J=5 . 2Hz, 4H) , 

3.8 6 (t, J=5. 2Hz, 4H) , 3 . 9 7 ( t , J= 5 . 6Hz , 2H) , 4 . 3 6 ( q , J- 2 . 8Hz , 2H ) , 

6.21(br,lH) , 7.3 5 (d, J=5.6Hz,lH) , 7 . 4 9 (d, J=8 . 4Hz , 2H) , 

7 . 57 (d, J- 5 . 6Hz, 1H), 7 .69 (s, 1H) , 8 . 08 (d, J=8 . 4Hz, 2H) . 

gyampl <=> S>67 .qynfhPS is of S - \ 7 - ( 2 - me thOXVP t h OX V - 2 - 

mPthyl) pyri riin-R-yll - 7- (A- pfhvl ninprazin - 1 - vl ) th i PT1Q \ 2 , 3 - 

r] pyri rlinp h yrlrnrhl or i de 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (193 mg, yield; 85%) from 
5-bromo- 2 - (2 - me thoxyethoxy - 2 -methyl) pyridine (563 mg) and 
5 -bromo- 7 - (4 - ethylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine (180 
mg) . The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
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Hydrochloride : 

m.p. ;- 112 -JL14°C . . . 

X H-NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( t , J=7 . 2Hz , 3H) , 1.30- 

1.34 (m, 3H) , 3.10-3.25 (m,4H) , 3.30 (s,3H) , 3 . 4 8 - 3 . 6 8 (m , 6H) , 

4 .45 (d, J = 13 . 6Hz, 2H) , 5.35-5.43(m,lH), 6.93(d,J=8. 8Hz, 1H) , 

7 . 5 5 (d, J=5 . 2Hz, 1H) , 8 . 0 2 (s, 1H) , 8 . 10 <d, J-5 . 2Hz, 1H) , 

8.3 5 (s, 1H) , 8.4 3(dd,J=8.8,2.4Hz,lH) , 8 . 9 3 ( d , J- 2 . 4Hz , 1H ) . 

MS ( FAB ) m/z 413(M+H)\ 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 1.16 ( t , J-7 .2Hz,3H) , 

1 . 38 (d, J=6 .4Hz, 3H) , 2.52 (q, J=7 .2Hz, 2H) , 2 . 6 8 (t, J=4 . 8Hz, 4H) , 

3.43(s,3H), 3.56-3.66 (m,2H), 3 . 85 (t, J-4 . 8Hz, 4H) , 5.46- 

5.50(m,lH), 6.83(d,J=8.8Hz,lH), 7 . 3 4 (d , J= 5 . 6Hz , 1H) , 

7 . 57 (d, J=5 . 6Hz, 1H) , 7 . 58 (s, 1H) , 8 . 2 5 ( dd , J= 8 . 8 , 2 . 4Hz, 1H) , 

8 . 88 (d, J=2 . 4Hz , 1H) . 

F.vampiP 2fifi Qyn i- h g .g i s of s - f 7. - ( 2 - hy ri r oxvp fh ox v ) nvr i d i n - 5 - 
y 1] .7 - (d-Pthylpippra?in-1 - yl^thi ftno \2 . 3 - c 1 pyr i dine oxa l ritfi 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from 5 -bromo- 2 - (2 - 
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# 



benzyloxyethoxy) pyridine (610 mg) and 5 -bromo-7 - (4 - 
ethylpiperazin-l-yl) thieno [2, 3 -c] pyridine (200 mg) . To the 
resulting oil were added methanol (15 ml) and palladium/carbon 
catalyst (230 mg) , and the mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The resulting 
residue was basif ied by adding a IN aqueous solution of sodium 
hydroxide thereto, and then extracted with ethyl acetate. The 
resulting organic layer was washed with brine, dried and 
evaporated. Sequentially, the resulting residue was purified 
by NH- silica gel column chromatography (ethyl acetate/hexane 
system) , to give a yellow oil (69 mg, yield; 38%) . The resulting 
oil was converted into an oxalate in a conventional manner, to 
give the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 124-125°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; 5 (ppm) 1.21(t,J=7.2Hz,3H), 

3 . 01 <br, 2H) , 3 .20 (br, 4H) , 3 . 5 5 - 3 . 6 2 ( m , 2H ) , 3 . 7 2 - 3 . 7 8 (m, 2H) , 

3 . 89 (br, 2H) , 4 . 3 0 - 4 . 3 5 (m, 2H ) , 6 . 9 3 ( d , J- 8 . 4 Hz , 1H ) , 

7 . 54 (d, J=5 . 2Hz, 1H) , 7 . 99 (s, 1H) , 8 . 07 (d, J=5 . 2Hz, 1H) , 

8 . 41 (dd, J=8 . 4 , 2 . 4Hz , 1H) , 8.92(d,J=2.4Hz,lH). 

MS ( FAB) m/z 385 (M+H)\ 

Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.16(t,J=7.2Hz,3H), 

2 . 52 (q, J = 7 . 2Hz, 2H) , 2 . 6 8 (t, J = 5 . 2Hz, 4H) , 3 . 86 (t, J=5 . 2Hz, 4H) , 

3.96-3.99(m,2H), 4.50-4.54{m,2H), 6 . 89 (d, J=8 . 8Hz, 1H) , 

7 . 3 5 (d, J=5 . 6Hz, 1H) , 7 . 5 9 ( d , J= 5 . 6 H z , 1H ) , 7.59 (s, 1H) , 
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8.31 <dd, J = 8 . 4Kz , IH) , 3 . 8 5 (d, J=2 . 4 Hz , IH) . tt ^ 

yl ] - 7 - ( A - Ptby lpi ppra7in>1 -yl ) fhi Pnn p r ^ - r] pyridine 



hydrochl ori dp 




O, 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (192 mg, yield; 79%) from 
5 -bromo - 2 -methoxyethoxypyr idine (607 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 116 - 118°C 

'H-NMR (400MHz, CDC1 3 ) ; <5{ppm) 1.31 (t,J = 7 .2Hz, 3H) , 3.15- 
3.35(m,4H), 3.32(s,3H), 3.58-3.64 (m,4H), 3 . 6 9 ( t , J= 8 . 0Hz , 2H ) , 
4 . 42 - 4 . 48 (m, 4H) , 6.96(d,J=8.4Hz,lH), 7.55(d,J=5.6Hz,lH), 
8 . 02 (s, IH) , 8.10(d,J = 5.6Hz,lH), -8.44(dd,J=8.4,2.4Hz,lH), 
8 . 93 (d, J = 2 . 4Hz , IH) . 
MS ( FAB ) m/z 399 (M+H)\ 
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Free compound: 

-H-NMR (400MHz, CDCI3); 6 .(ppm). 1.. 16 Lt , J = 7 . 2Hz , 3H) 

2 . 52 (q, J = 7 . 2Hz , 2H) , 2 . 68 ( t, J=4 . 8Hz , 4H) , 3 . 46 (s, 3H) , 
3 . 79 ( t , J=4 . 8Hz , 2H) , 3 . 85 ( t , J=4 . 8Hz ,4H) , 4 . 5 4 ( t , J = 4 . 8Hz , 2 H ) , 
6 . 8 9 (d, J=8 . 8Hz , 1H) , 7 . 3 4 ( d , J= 5 . 6 Hz , 1H) , 7 . 57 ( d , J= 5 . 6Hz , 1H ) , 
7.58(s,lH), 8 . 27 (dd, J = 8 . 8 , 2 . 4Hz , 1H) , 8.88(d,J=2.4Hz,lH). 

Kvampi ^ 27 0 fiynt-hfi fi-i a of 5- [4- ( 4 - hyd roxycyc 1 oh exen - 1 - 

yl ) phenyl ] - 7- (4 - pthyl pi pprazi n - 1 -yl Uh i pno . V rl pyri fiinp 
hyHrnr hl nri Hp 




In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from l-bromo-4- (4- 

acetoxycyclohexen - 1 - yl ) benzene (477 mg) and 5 - bromo - 7 - ( 4 - 
e thylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine (200 mg) . To the 
resulting oil were added methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
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residue was purified by silica gel column chromatography 
Jhexane/ethyl acetate system) , to give a colorless oil (175 mg 
yield; 68%) . The resulting oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as white crystals. 
Hydrochloride: 
m.p . ; 168 - 170°C 

l H - NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.31(t,J=7.2Hz,3H), 1.60- 

1 .70 (m, 1H) , 2 . 05-2 . 15 (m, 1H) f 2.40-2.60 (m,2H), 3.19(br,5H), 

3 . 5 4 -3 . 6 6 (m, 5H) , 3 . 8 0 (br , 1H) , 4 . 4 3 (d, J=14 . 0Hz , 2H) , 

6 . 15 (br, 1H) , 7 . 5 3 (d, J=8 . 4Hz, 2H) , 7 . 57 (d, J=5 . 2Hz, 1H) , 

8 . 05 (s, 1H) , 8.08(d,J=5.2Hz,lH), 8.10(d,J=8. 4Hz , 2H) . 

MS ( FAB ) m/z 420{M+H)*. 

Free compound: 

*H - NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.6Hz,3H), 1.82- 
1.89(m,lH), 2 . 02 -2 . 07 (m, 1H) , 2 . 2 2 - 2 . 2 8 (m , 1H ) , 
2.53(q,J=7.6Hz,2H), 2.50-2.66(m,3H), 2.70(t,J=5.2Hz,4H), 
3.86(t,J=5.2Hz,4H), 4.06-4.11(m,lH), 6.08-6.09(m,lH), 
7.34(d,J=5.6Hz,lH), 7 . 47 (d, J=8 . 8Hz, 2H) , 1 . 5 6 ( d , J= 5 . 6H z , 1H ) 
7 . 68 (s, 1H) , 8.06(d,J=8.8Hz,2H) . 

F.xampl p 271 fiynt-hPfiiR of 7- (1 • Pfhyl p i ppra ? i n - 4 - yl ) -S - (4- 
ppn t anoy 1 phpnyl ) fhi pnn [2 f Vc] py r idinp di hydrochloride 
(271-1^ 4-Trih i]fylRtanny1v3l Prnpbpnnnp 
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In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.297 mg, yield; 58%) from 
4 -bromovalerophenone (1.206 g) . 

1 H - NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 0 . 8 8 ( 9H , t , J = 7 . 2Hz ) , 

0 . 95 (3H, t, J = 7 . 2Hz) , 1. 06-1. 76(2 OH, m), 2 . 95 (2H, t , J-7 . 6Hz) , 

7 . 57 (2H, d, J=8Hz) , 7 . 87 (2H, d, J=8Hz) . 

(271 - 2) 7 - (1 -F.l-hyl pipprazin-4-yl ) - 5 - (4 - 

ppnl-annyl phenyl ) fhipnnf^, ^ - r/\ pyri dinp di hydrochloride 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals (118 mg, 
yield; 68%) from 4 - tribu tyl s tannylvalerophenone (269 mg) and 
7 - ( 1 - ethylpiperazin- 4 -yl ) - 5 - bromo thi eno [2 , 3 - c] pyridine (12 0 
mg) . 

Hydrochloride : 
m.p. ; 109- 114°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 0.90(3H,t,J = 7.4Hz), 

1 . 3 0 (3H, t, J = 7 . 2Hz) , 1.30-1.40(2H,m), 1 . 5 6 - 1 . 6 4 ( 2H , m) , 

3.03(2H,t,J=7.4Hz), 3.13-3.24(4H,m), 3.56-3.66{4H,m), 



O 





N 



Et 
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4 .43 (2H, d, J=14Hz) , 7.59 ( 1H , d , J= 5 . 4Hz ) , 8 . 0 5 ( 2H , d , J= 8 . 4 Hz ) , 
-8.10UH-, d,.J=5.4Hz) , 8.15(lH,s) , 8 . 2 6 ( 2H , d, J= 8 . 4Hz ) , 11.30- 
11 .40 <lH r br-s) . 
ESI -Mass ; 408 (MH* ) . 

F.Yampl p 272 Synfhefi-ifi nf 7 - M - f> thy 1 pipe ra z i n - 4 - y 1 ) - 5 - \ 4 - ( 3 - 
mprhyl hnhannyl ) phenyl ] t hiPnnf^ ^ -cl pyridine dihydrorhloridp 
(272-1) A -Rromn i Rnval prnphpnnnp 



Aluminum chloride (32.8 g) was suspended in 1,2- 
dichloroethane (200 ml), and then under ice- cooling, a solution 
of bromobenzene (21.6 ml) and isovaleryl chloride (25 ml) in 
1 , 2 - dichloroethane (20 ml) was added dropwise thereto and the 
resulting mixture was stirred for 1 hr . Thereafter, the mixture 
was stirred at room temperature for 1 hr, and continuously at 
60°C for 1 hr. After cooling as it was, the reaction mixture 
was poured onto ice in small portions. The reaction mixture 
was extracted with chloroform, and the resulting organic layer 
was washed wi th 5N sodium hydroxide and brine, dried (over MgSOj 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (ethyl ace ta te/hexane system) , to 
give the title compound as a brown solid (26 . 105 g, yield; 53%) . 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 9-9 ( 6H , d , J = 6 . 8Hz ) , 2.21- 
2 . 37 (1H, m) , 2.80(2H,d,J=6.8Hz), 7.60(2H,d,J=8.8Hz), 
7 . 82 (2H, d, J=8 . 8Hz) . 




O 



Me 
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(272-3) 4 -Tri hnfyl fil-annyl i snval Prnphpnnnp 

(Bu) 3 Su 




/.Me 
O Me 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.493 mg, yield; 51%) from 
4 -bromoisovalerophenone (1.577 g) . 

X H-NMR (4 00MHz, CDC1 3 ) ; 0 (ppm) 0.89(9H,t,J=7.4Hz) , 
0.99(6H,d,J=6. 8Hz) , 1.06-l.ll(6H,m), 1 . 2 8 - 1 . 3 8 ( 6H , m) , 1.50- 
1.58(6H,m) , 2.24-2.36(lH,m), 2 . 82 ( 2H , d , J = 7 . 2Hz ) , 
7.57(2H,d,J=8Hz) , 7.86(2H,d,J=8Hz) . 
(272-3) 7 - M -Kt.hylpippray.-in-4-yl 1 -5 - [A - fl- 

mpthyl hiitannyl ) phenyl ] fhi pnn f P r Vr ] pyri rj i np'rii hyfirnrhl nririp 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals (130 mg, 
yield; 63%) from 4 - tributylstannylisovalerophenone (322 mg) 
and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - bromothi eno [ 2 , 3 - c] pyridine 
(140 mg) . 




Et 
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Hydrochloride : 
m . p . ; .1.3.9- 14 1°C . 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 0 . 94 ( 6H , d , J= 6 . 4Hz ) , 

1 . 3 0 (3H, t, J-7 . 2Hz) , 2 . 1 1 - 2 . 2 1 ( 1H , m) , 2 . 9 1 ( 2H , d , J = 7 . 2Hz ) , 

3.13-3.23(4H,m), 3 . 5 6 - 3 . 6 6 ( 4H . m) , 4.43 ( 2H , d , J= 14Hz ) , 

7 . 59 (1H, d, J=5 . 2Hz) , 8.05(2H,d,J=8.4Hz), 8 . 1 0 ( 1H , d , J= 5 . 2Hz ) , 

8 . 15 QH, s) , 8.26(2H,d,J=8.4Hz), 11. 15-11. 25 (1H, br- s) . 

ESI -Mass; 408 (MH* ) . 

Kvamplp 27^ fiynthps is of 7 - ( 1 - Pthyl pi pftra 7in-4-y1 ) - 5 - f 4 - ( N - 
ryrl nhpvyl amiHp) phenyl ] fhipnn[^ r 1 - r 1 pyri d ~i nprarhnxami rip 
rH hydrorhT oride 

(^7^-1) 4 - Rromo - N - ry rl nhpxyl hpnzami dp 



Br 




Cyclohexylamine (9.111 g) was dissolved in 
te trahydrof uran (100 ml), followed by the addition of 4- 
bromobenzoyl chloride (5.04 g) /tetrahydrof uran solution (30 
ml) under ice-cooling, and the mixture was stirred for 20 min. 
The reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
recrys talli zed from ethyl aceta te/hexane , to give the title 
compound as a pale pink solid (5.236 g, yield; 83%). 
J H -NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18-1.28(2H f m), 1.38-1.46 (2H,m), 

521 



98046PCT 



1.73-1.79(2H,m), 2 . 0 1 - 2 . 0 6 ( 2H , m) , 3 . 80 - 3 . 4 0 ( 1H , m) , 5.70- 
- 5-. 90 UH,m.) ., ,7.. 56 ( 2H , d , J= 8 Hz ) , 7 . 62 <_2H, d , J-8Hz ) . 
( 111 -2) 4-Trihiil-ylfil-a nnyl - N - ryrl nhpyyl bpn^ami dp 

(Bu) 3 Su 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless solid (798 mg, yield; 40%) from 
4 - bromo - N - cyclohexylbenzamide (1.129 g) . 

"H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 88 (9H, t , J = 7 . 2Hz) , 1 . 04 - 
2 . 04 (2 8H,m) , 3 . 59 - 4 . 01 ( 1H , m) , 5.95(lH,d,J=8.4Hz), 
7.52(2H,d,J=8Hz), 7 . 67 (2H, d, J=8Hz) . 
(711 - 1) 7 - ( 1 - Ffhylpipp r^in - 4 - y 1 ) - 5 - f 4 - ( N - 
ryrl nhpyyl aTnidplphpnyl] tbipnof2 f ~3 - 
r 1 Py 1 ^ di np'di hyHrnrhl ori dp 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
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(yield; 14%) from 4 - tr ibu ty 1 s tannyl - N - eye lohexylbenz amide 
■(-4-5-7 -mg) and 7- ( 1 - e thylpiperaz in - 4 - yl ) - 5 -bromothieno [2 , 3 - 
c] pyridine (228 mg) . 
Hydrochloride : 
m.p. ; 16 0-165°C 

'H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppra) 1 . 03 - 1 . 20 (1H, m) , 

1.29(3H,t,J=7.2Hz), 1.27-1.35(4H,m), 1.57-1.85(3H,m), 3.14- 

3.23 (4H,m) , 3.56(2H, t, J=14Hz) , 3.63 (2H, t, J=14Hz) , 

3 . 63 (2H, d, 12Hz) , 3 . 70 - 3 . 82 (1H, m) , 4 . 43 (2H, d, J=14Hz) , 

7.58 <1H, d, J=5 . 6Hz) , 1 . 9 4 ( 2H , d , J= 8 . 8Hz) , 8 . 0 9 ( 1H , d , J= 5 . 6Hz) , 

8.12(lH,s), 8 . 19 (2H, d, J=8 . 8Hz) , 8.26 (1H, d, J=8Hz) , 10 . 85- 

10 . 95 (lH,br-s) . 

ESI -Mass; 449 (MH*) . 

RY^inpIP 274 .^ynfhPRi r of 7 - M - Pthyl pir?ftrazin-4 - vl ) - 5 - 14 - 
(pyrrnl i rH nyl - 1 - rarhnnyl ) phenyl 1 th i pn o f 2 . 3 - r. 1 nvri din e 

di hydrochloride 

(274-1 ) ( 4 - Rrnmnhpn?ny1 ) pyrrol i di ne 



In the same manner as in Example 273 - 1 , the titled compound 
was obtained as a colorless solid (5.07 g, yield; 87%) from 
4 -bromobenzoyl chloride (5.027 g) and pyrrolidine (6.543 g) . 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.89(2H,qui,J=6.8Hz) , 
1 . 97 (2H, qui , J=6 . 8Hz) , 3 . 4 1 ( 2 H , t , J- 6 . 8H z ) , 3 . 6 3 ( 2H , t , J= 6 . 8H z ) , 
7 . 4 0 (2H, d, J=8 . 8Hz) , 7 . 5 4 ( 2H , d , J= 8 . 8Hz) . 




O 
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( 71 A - 2 ) (d -Tri h nt-yl fit-armyl hpn?ny1 ) pyrrol idinp 



(Bu) 3 Su 




o 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (976 mg, yield; 53%) from 
(4 -bromobenzoyl) pyrrolidine (1.574 g) . 

X H - NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 0.88(9H,t,J = 7.4Hz), 1.03- 
1.08 (6H,m) , 1.29-1.37 (6H,m) , 1 . 4 9 - 1 . 5 6 ( 6H , m) , 1.84- 
1.99 (4H, m), 3.45(2H,t,J=6. 6Hz) , 3.65(2H,t,J=7Hz), 
7 . 44 (2H, d, J=8Hz) , 7.48 (2H, d, J=8Hz) . 

(27 4 - S ) 7 - ( 1 - F.fhyl p i ppra 7. i n - 4 - y 1 ) - S - F 4 - (pyrrol i di nyl - 1 - 
rarhnnyl ) phenyl ] fh ipnn[2 r 1 - n ] pyri Hinp'Hi hycirnrhl nridp 



o 




i 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a yellow amorphous (183 
mg, yield; 57%) from ( 4 - tribu tyl s tanny lbenzoyl ) pyrrol idine 
(5 64 mg) and 7 - (1 - ethyl piper a z in - 4 -yl) - 5 -bromothieno [2,3- 
cjpyridine (223 mg) . 
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Hydrochloride : 
m.p. ; 14 3 -.1.4 6 °C 

X H-NMR (400MHz , DMSO-d 6 ) ; <5 (ppm) 1.29(3H,t,J=7.2Hz), 1.76- 
1 . 90 (4H, m) , 3 . 14 - 3 . 2 3 (4H, m) , 3 . 4 2 ( 4H , t , J= 6 . 4Hz) , 
3 . 4 7 (4H, t, J = 6 . 8Hz) , 3.57(2H,d,J=8. 4Hz) , 3 . 6 2 (2H, d, J=12Hz) , 
4 . 4 2 (2H, d, J=14Hz) , 7 . 57 ( 1H , d , J- 5 . 6Hz) , 8 . 0 9 ( 1H , d , J= 5 . GHz) , 
8 . 10 (1H, s) , 8.18(2H,d,J=8. 8Hz) , 10. 95-11. 05 (1H, br-s) . 
ESI -Mass ; 421 (MH* ) . 

Fv^mpl r 27 5 Synthp gi g r> f S- [4- f2 -hydroxypthoxy) phenyl! -7 - 
[A - ( 2 -hyriroyyf>1-hy1 )p ippra7in-1 -yl 1 thieno f3 . 2 - r. 1 pyri dine 
ova 1 a t-e 




5 - ( 4 - Hydroxyphenyl ) -7- (piperazin-l-yl) thieno [2,3* 
c] pyridine (139 mg) was dissolved in DMF (6 ml), followed by 
the addition of 60% sodium hydride (33 mg) and ethyl 

o 

bromoacetate (0.068 ml), and the mixture was reacted at 60 C 
for 1 hr . The reaction solution was poured into an aqueous 
solution of saturated ammonium chloride and extracted with 
ethyl acetate. The organic layer was washed with water, dried 
and evaporated. To the resulting residue were added 
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tetrahydrof uran (10 ml) and 1.0 M lithium aluminum 
hydride/tetrahydrof uran solution (0.9 ml) , and the mixture was 
reacted under ice - cooling for 10 min . To the resulting reaction 
solution were then sequentially added water (0.03 ml), a 5N 
aqueous solution of sodium hydroxide (0.03 ml) and water (0.09 
ml) , and the mixture was stirred at room temperature for 30 min. 
The resulting residue was filtered, washed with ethyl acetate 
and then purified by NH- silica gel chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (30 mg, yield; 21%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to obtain the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 105-107°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 2 . 93 (br, 2H) , 3.12 (br, 4H) , 
3 . 70 (t, J=4 . 8Hz, 2H) , 3.75 (t, J=4 . 8Hz, 2H) , 3.85 (br, 4H) , 
4.05(t,J=4.8Hz,2H), 7.04(d,J=8.8Hz,2H), 7.51(d,J=5.6Hz,lH), 
7.90(s,lH), 8.01(d,J=5.6Hz,lH), 8.07(d,J=8.8Hz,2H). 
MS ( FAB ) m/z 400(M + H) + . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 2.66(t,J=5.6Hz,2H), 

2 . 7 6 ( t, J = 4 . 8Hz, 4H), 3.69(t,J=5.6Hz,2H), 3 . 82 (t , J=4 . 8Hz , 4H) , 

4.00(t,J=4.4Hz,2H), 4.15(t,J=4.4Hz,2H), 7 . 01 (d, J=8 . 8Hz , 2H) , 

7.34(d,J=5.6Hz,lH), 7.56(d,J=5.6Hz,lH), 7 . 64 (s , 1H) , 

8 . 05 (d, J=8 . 8Hz , 2H) . 

Ry^mplp 276 Synthpsis of S- ( A - thp f hoxyph pny 1 ) -7- T4- (2- 
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hydr oxyphyl ) pi ppra 7in-1 -yl 1 thi pnn T 2 1 - r } pyri rfinp 
hyHrnrhl nri de 




DMSO (6 ml) and 4 - hydroxyethylpiperazine (6 ml) were added 
to 7 - chloro - 5 - ( 4 -me thoxyphenyl ) thieno [2 , 3 - c] pyridine (92 0 
mg) , and the mixture was reacted at 140°C overnight. The 
reaction solution was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
and evaporated. The resulting residue was purified by NH - 
silica gel column chromatography (hexane/e thyl acetate system) , 
to give a yellow oil (350 mg, yield; 28%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 129-131°C 

*H - NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 3.25-3.32(m,4H), 3.56- 
3.70(m,6H), 3 . 84 (s, 3H) , 4.41(t,J=14.4Hz,2H), 
7.05(d,J=8.8Hz,2H), 7.54(d,J=5.6Hz,lH), 7.96(s,lH), 
8.05(d,J=5.6Hz,lH), 8.09(d,J=8.8Hz,2H). 
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MS (FAB) m/z 370(M+H)\ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 2.65(t,J=5.2Hz,2H) , 
2 .76 (t, J=5 . 2Hz, 4H) , 3.69(t,J=5. 2Hz, 2H) , 3 . 82 ( t, J=5 . 2Hz, 4H) , 
3 . 87 (s, 3H) , 6 . 9 9 (d, J=8 . 8Hz, 2H) , 7 . 3 3 (d, J=5 . 6Hz , 1H) , 
7.56(d,J=5.6Hz,lH), 7 . 63 (s, 1H) , 8 . 04 (d, J=8 . 8Hz , 2H) . 
RvampIP 277 .^ynfhpfiiR of A - ( A - pfhyl pipgragin-l-yl) - 6 - ( 4 - 
mpthnxyphpnyl ) l-hi pnn f V 4 -r] pyri Hinp nxal at.e* 



In the same manner as in Example 10, the free compound 
of the title compound was obtained (57 mg , yield; 13%) from 
4 - chloro - 6 - ( 4 - me thoxyphenyl ) thieno [ 3 , 4 - c] pyridine (3 56 mg) 
and ethylpiperazine (6 ml). The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 5 (ppm) 1.25(t,J = 7.2Hz,3H), 
3 . 12 (q, J = 7 . 2Hz , 2H) , 3 . 3 2 (br , 4H ) ,- 3.81(s,3H), 3.93(br,4H), 
7.01(d,J=8.8Hz,2H), 7 . 59 (s , 1H) , 7.93(d,J=2.4Hz,lH), 
8.04(d,J=8.8Hz,2H), 8.46 (br , 1H) . 





528 



98046PCT 




Free compound: 

l H--NMR C400MHZ, CDC1 3 ) ,* <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2 . 55 (q,J = 7.2Hz, 2H) , 2 .73 (br, 4H) , 3 . 85 (br, 4H) , 3 . 87 (s, 3H) , 

6 . 97 (d, J=8 . 4Hz, 2H) , 7 . 36 (s, 1H) , 7 . 52 (d, J=3 .2Hz, 1H) , 

7 . 8 6 (d, J=3 . 2Hz, 1H) , 8 . 04 (d, J=8 . 8Hz , 2H) . 

Plvampl p 2 7ft SynrhpgiR of 4- (A - pthyl pi ppra z i n - 1 - vl ) -6- f 4 - (2- 
hyrirnxypthnyy) phenyl ] thipnn [1 r pyri di tip oxalate 

(27ft- 1 ) ? - Fnrmyl - 4 .hrnmnthi ophpne 



CHO 




3 , 4 -Dibromothiophene (30 g) was dissolved in diethyl ether 
(150 ml) , followed by the addition of 2 . 5M n-butyl lithium (60 
ml) at -78°C. Subsequently, DMF(14 ml) /diethyl ether solution 
(50 ml) was added thereto, and the mixture was stirred for 3 
hr with heating under reflux. The reaction solution was poured 
into IN hydrochloric acid, and then extracted with ethyl acetate. 
The resulting organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine , dried and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (hexane/e thyl acetate system) , to give a 
colorless oil (14.7 g, yield; 62%). 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 7.37(d,J=3.6Hz,lH), 

8 . 17 (d, J=3 . 6 Hz , 1H) , 9.96(s,lH).- 

(27ft - 2 ) 4 - MPt-hnvymprboyy - 1 - Pfhynyl hpnzpnp. 
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Paraiodophenol (25 g) was dissolved in DMF (100 ml) , 
followed by the addition of potassium t-butoxide (25 g) and 
methoxymethyl chloride (13 ml) , and the mixture was reacted at 
60°C overnight. The reaction solution was poured into water 
and extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried and evaporated. The resulting 
residue was subjected to a silica gel short column, to give 
4 -methoxymethoxy - 1 - iodobenzene as an oil (26.5 g, yield; 88%) . 

To the resulting oil (26.5 g) were added 
trimethylsilylacetylene (28 ml), pyridine (50 ml), 
triethylamine (100 ml), Cul (0.35 g) and Pd(PPh 3 ) 2 Cl 2 (0.7 g) , 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into IN hydrochloric acid, and the organic 
layer was washed with an aqueous solution of saturated sodium 
bicarbonate and brine, dried and evaporated, to give an oil. 

The resulting oil was dissolved in a methanol (90 ml), 
followed by the addition of a IN aqueous solution of sodium 
hydroxide (10 ml) , and the mixture was heated under reflux for 
1 hr . The reaction solution was partitioned between ethyl 
acetate and water. The organic phase was washed with water, 
dried and concentrated. The solvent was evaporated, to give 
the title compound as a yellow oil (11.4 g, yield; 70%). 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 3.00{s,lH), 3 . 47 (s , 3H) , 
5.18(s,2H), 6.98(d,J=8.8Hz,2H), 7 . 42 <d, J=8 . 8Hz , 2H) . 
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(37ft - 1) 4 -Phi nrn - - f A - (mpfhnYymPhhnyy) ph pnyll fhi Pnn f V 4 - 
- r-1 pyri rlinp 




CI 



3 - Formyl - 4 - bromothiophene (14.7 g) was dissolved in DMF 
(100 ml) , followed by the addition of triethylamine (100 ml) , 
Cul (0.25 g) , Pd(PPh 3 ) 2 Cl 2 (0.5 g) and 4 - me thoxyme thoxy - 1 - 

o 

ethynylbenzene (11.4 g) , and the mixture was reacted at 70 C 
overnight. The reaction solution was filtered through Celite, 
poured into IN hydrochloric acid, and then extracted with ethyl 
acetate. The organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine, dried and evaporated. 
The resulting residue was purified by silica gel column 
chromatography (hexane/e thy 1 acetate system), to give 3- 
{ [4 - (methoxymethoxy) phenyl] ethynyl } - 4 - formyl thiophene as a 
colorless oil (12.8 g, yield; 47%). 

The resulting oil (12.8 g) was dissolved in ethanol (150 
ml) , followed by the addition of water (50 ml) , hydroxy lamine 
hydrochloride (4.9 g) and sodium acetate (7.7 g) , and the 
mixture was heated under reflux for 3 hr . The reaction solution 
was evaporated, and then extracted with ethyl acetate. The 
organic layer was washed with brine, dried and evaporated, and 
then purified by silica gel column chromatography (hexane/e thyl 
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acetate system), to give 3-{[4- 

(methoxymethoxy) phenyl] ethynyl} -4 - f ormyl thiophene oxime as a 
brown oil (10.5 g, yield; 77%). 

The resulting brown oil (10 . 5 g) was dissolved in n-butanol 
(100 ml), followed by the addition of water (25 ml) and potassium 
carbonate (7.5 g) , and the resulting mixture was reacted with 
heating under reflux overnight. The reaction solution was 
evaporated and extracted with ethyl acetate . The organic layer 
was washed with brine, dried and evaporated, and then purified 
by silica gel column chromatography (dichloromethane/methanol 
system) , to give 6 - [4 - (me thoxyme thoxy ) phenyl] thieno [3,4- 
c]pyridine N-oxide as a yellow oil (2.6 g, yield; 25%). 

The resulting yellow oil (2.6 g) was dissolved in 
chloroform (100 ml) , followed by the addition of 
diisopropylamine (16 ml) and phosphorus oxychloride (1.7 ml), 
and the mixture was reacted with heating under reflux for 20 
min. The reaction solution was ice-cooled, followed by the 
addition of methanol and evaporation. The resulting residue 
was parti tioned • between ethyl acetate and water, and the 
resulting ethyl acetate layer was washed with an aqueous 
solution of saturated sodium bicarbonate and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (hexane/e thyl acetate system) , to give 
the title compound as a colorless oil (1.1 g, yield; 39%). 
r H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3 . 50 (s, 3H) , 5.23(s,2H), 
7.12(d,J=8.8Hz,2H), 7 . 53 (s , 1H) , 7.65(d,J=8.8Hz,2H), 
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7 .74 (s, 1H) , 8 . 79 (s, 1H) . 

(37R -4 ) 4- (d-f!f h y 1pippra7.in-1 -yl) - 6- f4- 

mPfhnvympt-hnYyphfiTiyl ) th i pnn f 4 • r] pyri dinp or compound 
irlpnfifipH hy fhp f ollowing analysis data and synthetic 




OMe 



In the same manner as in Example 1, a yellow oil was 
obtained (695 mg, yield; 51%) from 4 - chloro - 6 - ( 4 - 
methoxymethoxyphenyl ) thieno [3 , 4 - c] pyridine (1.1 g) , 
potassium carbonate (lg), e thylpiperazine (0.8ml) and DMF (10 
ml) . 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1.17(t,J=7.2Hz,3H), 
2.53(q,J=7.2Hz,2H), 2 .70 (t, J=4 . 8Hz, 4H) , 3 . 5 6 (s, 3H) , 
3.84(t,J=4.8Hz,4H), 5 . 22 ( s , 2H) , 7.10(d,J=8.8Hz,2H), 
7.35(d,J=0.8Hz,lH), 7.52(d,J=3.2Hz,lH), 
7.86(dd,J=3.2,0.8Hz,lH), 8.02(d,J=8.8Hz,2H) . 
(27fi - d - id - Kthyl p-i pprazi n - 1 - y 1 ) - 6 - f 4 - ( 2 - 

hydrnxyprhnyy) phenyl] thipno f 4 - r] Py"* ding or compound 

i dpnfi f i f>d by fhp following analysis data and Syn thet i C 

prnr pdn r p s 
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4- (4 -Ethylpiperazin- 1 -yl) -6- [4- 
(methoxymethoxy) phenyl] thieno [3 , 4 - c] pyridine (6 95 mg) was 
dissolved in ethanol (10 ml) , followed by the addition of a 5N 
aqueous solution of hydrochloric acid (1 ml) , and the mixture 
was reacted for 1 hr with heating under reflux. The reaction 
solution was neutralized with a IN aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with brine, dried and evaporated, and then 
purified by silica gel column chromatography 
(dichloromethane/methanol system), to give 4-(4- 
ethylpiperazin- 1 -yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,4- 
cjpyridine as a yellow oil (70 mg, yield; 11%). 

4- ( 4 - Ethylpiperazin - 1 - yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 4 - c] pyridine (70 mg) was dissolved in 
DMF (10 ml), followed by the addition of 2 - bromoethoxy ( t - 
butyl ) dimethylsilane (300 mg) and 60% sodium hydride (33 mg) , 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into an aqueous solution of saturated 
ammonium chloride and extracted with ethyl acetate. The 
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organic layer was washed with water and brine, dried and 
evaporated, to give 4 - (4 - ethylpiperazin -1-yl) -6- {4- [2 - ( t - 
butyl) dimethylsilyloxyethoxy] phenyl} thieno [3 , 4 -c] pyridine 
as an oil. The resulting oil was then dissolved in 
tetrahydrof uran (5 ml), followed by the addition of 1 . OM 
tetrabutylammonium fluoride/ tetrahydrof uran solution (5 ml) , 
and the mixture was stirred at room temperature for 1 hr. The 
reaction solution was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by NH- silica 
gel column chromatography (hexane/ethyl acetate system) , to 
give a colorless oil (18 mg, yield; 23%). The resulting oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

m.p.; 130°C (decomp.) 

1 H-NMR(400MHz , DMSO-d 6 ) ; 6 (ppm) 1.27<t,J=7.2Hz,3H), 

3 . 19 (br, 4H) , 3 . 3 9 (br, 6H) , 3 . 74 (br, 2H) , 4 . 0 4 (t, J=4 . 8Hz , 2H) , 

7.01(d,J=8.8Hz,2H), 7.61(s,lH), 7 . 94 (d, J = 2 . 8Hz , 1H) , 

8.03(d,J=8.8Hz,2H), 8 . 4 8 ( d , J= 2 . 8Hz , 1H ) . 

MS (FAB) m/z 384 (M + H)\ 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.20(t,J=7.2Hz,3H), 
2.58(q,J=7.2Hz,2H), 2 .77 (br, 4H) , 3.89(br,4H), 

3.99(t,J=4.4Hz,2H), 4.15(t,J=4.0Hz,2H), 6.99<d,J=8.8Hz,2H), 
7 . 36 (s, 1H) , 7.53(d,J=3.2Hz,lH), 7 . 8 5 <d , J= 3 . 2Hz , 1H) , 
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8 . 03 (d, J = 8 . 8Hz, 2H) . 

Example 279 Synthesis of 4 - f 4 - mp thy 1 pi ppra * i n - 1 -yl ) - fi - [4 - 
f 2 - hydroxypthnxv) nhfinvl 1 th i pnn f 1 . 2 - r. 1 pyri fiinp hyrlrnrhl nriHp 



4- (4 -Methylpiperazin- 1 -yl) - 6- (4- 
hydroxyphenyl ) thieno [ 3 , 2 - c] pyridine (413 mg) obtained from 
4-chloro-6- (4 -methoxyphenyl ) thieno [3 , 2 - c] pyridine and N- 
methylpiperazine in the same manner as in Example 289-6 was 
dissolved in DMF (10 ml) , followed by the addition of potassium 
carbonate (526 mg) and 2 - bromoe thanol (0.18 ml). The resulting 

o 

mixture was stirred at 80 C for 2 days, and then the resulting 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
and evaporated. The resulting residue was purified by NH- 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a yellow oil (202 mg , yield; 43%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the title compound as yellow crystals. 
Hydrochloride : 
m.p . ; 148 - 150°C 




O 



OH 



Me 
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l H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 2.85(d,J = 4.4Hz,3H) / 3.27- 
3 . 3 3 (m, 2H) , 3 . 4 7 - 3 . 55 (m , 4H) , 3 . 7 5 ( t , J = 4 . 8Hz , 2H) , 4.00- 
4.06(m,2H), 4 . 21 (d, J=13 . 2Hz , 2H) , 7 . 04 ( d , J= 8 . 8Hz , 2H) , 
7 . 61 (d, J=5 . 6Hz, 1H) , 7 .78 (d, J=5 . 6Hz , 1H) , 8 . 10 (d, J- 8 . 8Hz , 2H) , 
8 . 18 (s, 1H) . 

MS ( FAB ) m/z 370(M+H)\ 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 8 (ppm) 2.39(s,3H), 2 . 6 6 ( t , J= 4 . 8Hz , 4H ) , 
3 . 6 9 ( t, J = 4 . 8Hz, 4H) , 3 . 9 9 ( t, J = 4 . 8Hz , 2H) , 4 . 14 ( t, J = 4 . 8Hz , 2H) , 
7 . 00 (d/j-8 . 8Hz ,2H), 7 . 32 (d, J=5 . 6Hz , 1H) , 7 . 39 (d, J=5 . 6Hz , 1H) , 
7.72(s,lH), 8 . 05 (d, J=8 . 8Hz , 2H) . 

Kxampl P 2JLCL SynMiPRi s of 4 - ( 4 - Pthyl pippra7 in>1 -yl ) - - ( A - 

hyrirnvyphpnyl ) t-hipnn [l f 2 - r] pyri di ne> hyrir nrhl or "i <ip 




4- (4 - Ethylpiperazin - 1 - yl ) -6- (4- 
methoxyphenyl ) thieno [3 , 2 - c] pyridine (1.85 g) was dissolved in 
48% hydrobromic acid (15 ml) , and the mixture was reacted for 
6hr with heating under reflux. The reaction solution was 
ice-cooled, and then basified by adding a 8N aqueous solution 
of sodium hydroxide thereto. A 28% aqueous solution of ammonia 
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was added to the resulting solution, followed by the extraction 
with ethyl acetate . The resulting organic layer was washed with 
water, dried and evaporated. The resulting crystals were 
washed with hexane and subsequently with diethyl ether, and then 
dried, to give white crystals (1.44 g, yield; 81%) . The 
resulting crystals were converted into a hydrochloride in a 
conventional manner , to give the title compound as whi te 
crystals . 
Hydrochloride : 
m.p. ; 17 3-17 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(t,J = 7.2Hz,3H), 3.13- 

3.30(m,4H), 3 . 4 9 - 3 . 6 0 (m , 4H) , 4.19(d,J=14.0Hz,2H), 

6 . 88 (d, J=8 . 8Hz ,2H), 7.60<d,J=5.6Hz,lH), 7 . 7 7 ( d , J= 5 . 6Hz , 1H ) , 

7 . 79 (d, J=8 . 8Hz, 2H), 8 . 11 (s, 1H) . 

MS (FAB) m/z 340 (M+H)*. 

Free compound: 

*H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1.06(t,J=7.2Hz,3H), 
2 . 41 (q, J=7 . 2Hz , 2H) , 2.59(t,J=4.8Hz,4H), 3 . 5 4 ( t , J= 4 . 8H z , 4H ) , 
6 . 84 (d, J=8 . 8Hz, 2H) , 7.48(d,J=5.6Hz,lH), 7.66(d,J=5. 6Hz , 1H) , 
7.98(d,J=8.8Hz,2H) , 9 . 64 (s, 1H) . 

Exampl P 2 8 1 Syn thpsi s of 4- (4-ftthy1pippra?in-1 - yl ) - fi - f 4 - f 1 - 

hydroxys t hy 1 ) phenyl 1 thi pn o f 3 r 2 - r/\ pyr idinp nxalatp 
(281 - 1 ) 6 - ( 4 - Rrnmnphpnyl ) • SK - fhi ptio f 2 - r] pyri Hin-4-onp 
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Br 



To a solution of N-methyl - 2 -methyl thiophene - 3 - 
carboxamide (13.0 g) in tetrahydrof uran (130 ml) was dropwise 
added 2.5 M butyl lithium (74 ml) at -70°C. The reaction 
solution was stirred at -70°C for 2 hr, followed by the addition 
of 4 -bromobenzoni trile (15.3 g) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 
saturated ammonium chloride and ether were added thereto, and 
then the resulting mixture was further stirred for 1 hr . The 
resulting white precipitates were collected by filtration, and 
washed with water, ether and n-hexane in this order. The 
resulting product was dried to give the title compound (4.9 g, 
yield; 19%) . 

(2ft1 -2) 4- (4-Ethylpippra?in-1 -yl ) - 6- (4- 
brnmophpnyl )t"hipno[^ f 2-r] pyri dinp 
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6 - (4 -Bromophenyl) - 5H - thieno [3 , 2 - c] pyridin- 4 -one (4.87 
_ g) was added to phosphorus oxychloride (30 ml) , and the 

resulting mixture was heated at 100°C for 3 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water. The organic layer was washed with 
water, an aqueous solution of saturated sodium bicarbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give 4 -chloro- 6 - (4 -bromophenyl) thieno [3,2- 
c] pyridine . 

Then, the resulting compound was heated with N- 
ethylpiperazine (50 ml) at 100°C for 2 hr . The reaction mixture 
was evaporated, and to the resulting residue were added 
potassium carbonate and water, and the resulting mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine, and dried over magnesium sulfate . The solvent 
was removed, and the resulting residue was purified by NH - silica 
gel column chromatography (ethyl ace ta te/hexane system) , to 
give the title compound as a pale brown oil (3.76 g, yield; 
58 . 8%) . 

*H - NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1.16(3H,t,J=7.2Hz), 
2.53(2H,q,J=7.2Hz), 2.68(4H,br), 3.71(4H,br), 

7.37(lH,d,J=5.6Hz), 7.41(lH,d,J=5.6Hz>, 7.56(2H,d,J=8.4Hz), 
7 .76 (1H, s) , 7.96(2H,d,J=8.4Hz). 

(28 1 - 3 ) fi - f4-fl.^-D-i methyl - 1 - hydroxy - 1 - prnpynyl ) phenyl ) - ( 4 - 
ftthy1pippra?in-1 - yl ) thi pno \ 1 f 2 - r] pyri dinp or compound 
i fiprifi f i pri by t~hp following analysi r data and synthpt.ir 
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p-rnr pdu rps 




6 - (4 - Bromophenyl ) -4- ( 4 - ethylpiperazin - 1 - 
yl ) thieno [3 , 2 - c] pyridine (0.96 g) was heated under reflux in 
the presence of bis triphenylphosphine dichloride (48 mg) , 
triphenylphosphine (174 mg) and cuprous iodide (46 mg) , in 
2 -methyl - 3 -butyn- 2 -ol (0.26 g) , pyridine (15 ml) and 
tr iethylamine (30 ml) for 1.5 hr . The reaction solution was 
evaporated, and the resulting residue was purified by NH- silica 
gel column chromatography (ethyl ace ta te/hexane system) , to 
give 0.80 g of the title compound as a pale yellow oil. 
'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1.16(3H,t,J = 7.2Hz) , 1.63 (6H, s) , 
2.53(2H,q,J=7.2Hz), 2 . 68 (4H, br) , 3 . 70 (4H, br) , 

7.36(lH,d,J=5.6Hz), 7.41(lH,d,J=5.6Hz), 7.47(2H,d,J=8.4Hz), 
7 . 78 (1H, s) , 8.03(2H,d,J=8.4Hz). 

( 2 ft 1 - 4 ) - ( 4 - F.thynyl phenyl ) - f4-pfhy1pippra?iTi-1 - 
y 1 ) th i g>no [ 3 , 2 - c ] pyri dine 
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6 - [4 - (3,3- Dimethyl - 3 - hydroxy- 1 -propynyl ) phenyl ] - { 4 - 
ethylpiperazin - 1 -yl) thieno [3 , 2 - c] pyridine (0.80 g) was 
dissolved in 1-butanol {15 ml), followed by the addition of 
potassium hydroxide (0.47 g) , and the mixture was heated under 
reflux for 20 min. The reaction solution was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water, and then extracted with ethyl acetate . The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was dissolved in ether , and then filtered through NH - silica gel. 
The resulting filtrate was concentrated, to give 0.59 g of the 
title compound as a pale yellow oil. 
'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.16(3H,t,J = 7.2Hz) # 
2 . 5 3 (2H, q, J = 7 . 2Hz) , 2 . 68 (4H, br) , 3.13(lH,s), 3.70(4H,br), 
7.37(lH,d,J=5.6Hz), 7.41(lH,d,J=5.6Hz), 7.58(2H,d,J=8.4Hz), 
7.80(lH,s), 8 . 06 (2H, d, J=8 . 4Hz) . 

( 2 ft 1 - S ) 6- ( 4 - Ace tyT phenyl ) - ( 4 - e thy 1 p i pera z i n - 1 - 
yl ) Miipnnfl r ^-r1 py ri Hinp 
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6- (4 - Ethynylphenyl ) - ( 4 - ethylpiperazin - 1 - 
yl ) thieno [3 , 2 - c] pyridine (0.59 g) was reacted in formic acid 

(15 ml) at 100°C for 12 hr. The reaction solution was evaporated, 
basified with an aqueous solution of potassium carbonate, and 
then extracted with ethyl acetate . The organic layer was washed 
with water and brine, dried and concentrated. The resulting 
residue was purified by NH- silica gel column chromatography 

(ethyl acetate/hexane system), to give 0.37 g of the title 
compound as a pale yellow oil. 

1 U - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5 (ppm) 1.17(3H,t,J=7.2Hz), 
2.56(2H,q,J=7.2Hz), 2 . 64 (3H, s) , 2.73(4H,br), 3.13(lH,s), 
3.73(4H,br), 7.40-7.43(2H,m), 7 . 86 (1H, s) , 8 . 04 (1H, s) , 
8 . 10 (2H, d, J=8 . 4Hz) . 

- 61 4 - ( 4 - R1~hy 1 p i P p ra z i n - 1 - yl ) - fi - [4 - M - 
hydrnvypthyl ) phpnyl ] thipno [1 r 7. - r ■] pyr i c\ i n f=> 
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OH 




6 - (4 - Acetylphenyl ) - (4 - e thy 1 piper a z in - 1 - yl ) thieno [3,2- 
c]pyridine (0,37 g) was dissolved in methanol (10ml), followed 
by the addition of sodium te trahydrobora te (50 mg) at room 
temperature. The resulting mixture was reacted for 30 min. 
The reaction solution was concentrated, and the resulting 
residue was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried and 
concentrated . The resulting residue was purified by NH- silica 
gel column chromatography (ethyl acetate), to give 0.31 g of 
the title compound as a pale yellow oil. 
Free compound: 

^-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 
1.34<d,J=6.0Hz,3H), 2.54<q,J=7.2Hz,2H), 2.70(m,4H), 
3 . 71 (m, 4H) , 4.96(q,J=6.4Hz,lH), 7.35(d,J=5.6Hz,lH), 
7 . 41 (d, J = 5 . 6Hz ,1H), 7.47(d,J=8. 0Hz , 2H) , 7 . 7 8 (s, 1H) , 
8 . 07 (d, J=8 . 0Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give 0.29 g of the title compound 
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as a white powder. 

Oxalate : 

m.p. ; 13 4-13 5°C 

*H -NMR (4 00MHz , DMSO - d 6 ) ; 6 (ppm) 1.25(t,J=7.2Hz,3H), 

1 . 36 (d, J=6 . OHz , 3H) , 3.11(q,J=7.2Hz,2H), 3 . 31 (m, 4H) , 

3 . 80 (m, 4H) , 4 . 78 (q, J=6 . 4Hz , 1H) , 7.44(d,J=8.4Hz,2H), 

7 . 6 3 (d, J=5 . 6Hz, 1H) , 7.81(d,J=5.6Hz,lH), 8 . 09 (d, J=8 . 4Hz, 2H) , 

8 . 22 (s, 1H) . 

MS (FAB) m/z 368(M+H)\ 

Exampl e 2 82 Synt.hes i s of 4 - f4-pfhyipippra7iTi-i -yi) - - [4 - (i - 

hydroxypropyl ) phenyl ] f.hi eno [3 , 2 - c] pyridine oxal ar.e 

(282-1 ) fi- T4- M . VninynlAn-^.yl 1 phenyl ] -RH-fhi pnnf^ 2- 
c; 1 pyr i d i n - 4- - on e> 



To a solution of N - me thyl - 2 - me thyl thiophene - 3 - 
carboxamide (18.5 g) in te trahydrof uran (350 ml) was dropwise 
added 2 . 5M n-butyl lithium (100 ml) at -70°C. The resulting 
solution was stirred at -70°C for 1.5 hr, followed by the 
addition of a solution of 4 - ( 1 , 3 - dioxolan - 2 - yl ) benzoni tr i 1 e 
(20.9 g) in te trahydrof uran (100- ml) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 




O 
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saturated ammonium chloride was added thereto, and the organic 
layer_was separated, washed with water and dried. The filtrate 
was concentrated, and the resulting solid was washed with ethyl 
acetate, te trahydrof uran/e ther and n-hexane in this order. 
The resulting solid was then dried, to give the title compound 
as white crystals (6.24 g, yield; 31.7%). 

l H - NMR (4 00MHz, DMSO- d 6 ) ; 6 (ppm) 3.94-4.10(4H,m), 5 . 79 (1H, s) , 
7 . 24 (1H, s) , 7.48-7.56(3H,m), 7.63(2H,d,J=5. 6Hz) , 
7.78(2H,d,J=8.4Hz), 11.67(lH,br-s). 

4- fjj:F.thylpippra7in-1 -yl ) - fi - (A- 

f ormyl phenyl ) t.hi eno [3 . 2 - c] pyridine 



Phosphorus oxychloride (22.7 g) was added to 6- [4- 
(1,3- dioxolan - 2 - yl ) phenyl ] -5H-thieno[3,2-c] pyridin - 4 - one 
(6.2 g) at room temperature, and the mixture was reacted at 70°C 
for 2 hr. The reaction solution evaporated, and to the 
resulting residue was added an aqueous solution of potassium 
carbonate, and then the resulting mixture was extracted with 
ethyl acetate and dried. The solvent was evaporated, to give 
4-chloro-6- [4- ( 1 , 3 - dioxolan - 2 - yl ) phenyl ] - 5H - thi eno [ 3 , 2 - 




CHO 



N 
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c] pyridine . 

Then, the resulting compound was reacted with N- 
ethylpiperazine (40 ml) at 120°C for 12 hr . The reaction 
solution was evaporated, and the resulting residue was 
extracted with ethyl acetate. The organic layer was extracted 
with a 2N aqueous solution of hydrochloric acid (100 ml), and 
then treated at 50°C for 1 hr . The reaction solution was cooled, 
basif ied with a 8N aqueous solution of sodium hydroxide and then 
extracted with ethyl acetate . The organic layer was washed with 
water and bririe, dried and concentrated . The resul ting residue 
was purified by silica gel column chromatography 
(toluene/acetone system), to give 0.40 g of the title compound 
as a pale yellow oil. 

^-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J=7.2Hz,3H) , 

2 . 54 (q, J=7 . 2Hz , 2H) , 2.70{m,4H), 3.73(m,4H), 7 . 4 1 - 7 . 4 4 (m , 2H ) , 

7 . 88 (s, 1H) , 7.96(d,J=8. 4Hz, 2H) , 8 . 25 (d, J=8 . 4Hz, 2H) , 

10 . 07 (s, 1H) . 

(2R2-*n 4- fA-Rtbylpipftrazin-l -yl) - 6- U- (1- 

hydrovypropy 1 ) phenyl ] t.hi eno [ ^ r 2 - r. ] pyri c\ i np' 

OH 




98046PCT 



To a solution of 4 - (4 - e thylpiperaz in - 1 -yl) - 6 - (4 - 
- - -formylph.eny.1) thieno [3 , 2 - c] pyridine (0.20 g) in 

tetrahydrof uran (20 ml) was added 3M ethylmagnesium 
bromide/diethyl ether solution (0.5 ml), and the mixture was 
reacted at room temperature for 30 min. To the resulting 
reaction solution was added an aqueous solution of ammonium 
chloride, and the mixture was extracted with ethyl acetate . The 
organic layer was washed with water and brine, and dried. The 
resulting product was filtered through NH silica gel and washed 
with ethyl acetate . The filtrate was concentrated, to give 0.17 
g of the title compound as white crystals. 
Free compound: 

'H-NMR (40 0MHz, CDC1 3 ) ; 6 (ppm) 0.96(t,J = 7.2Hz,3H), 
1.17(t,J=7.2Hz,3H), 1.74-1.90(m,2H), 2.54(q,J=7.2Hz,2H), 
2.70(m,4H), 3 . 71 (m, 4H) , 4.64(m,lH), 7.34(d,J=5.6Hz,lH), 
7.39-7.45(m,3H), 7 . 79 ( s , 1H) , 8.07(d,J=8.0Hz,2H). 

The free compound was converted into an oxalate in a 
conventional manner, to give 0.16 g of the title compound as 
a white powder. 
Oxalate : 
m.p. ; 130-131°C 

1 H- NMR (400MHz , DMSO- d 6 ) ; 6 (ppm) 0.84(t,J=7.2Hz,3H), 
1.23(d,J=6.0Hz,3H), 1.59-1. 70 (m,2H), 3.07(q,J=7.2Hz,2H), 
3 . 27 (m, 4H) , 3.78(m,4H), 4.48(t,J=6.4Hz,lH), 

7 . 40 (d, J=8 . 4Hz, 2H) , 7.62 ( d , J= 5 . 6Hz , 1H ) , 7 . 7 8 ( d , J= 5 . 6 Hz , 1 H ) , 
8.09(d,J=8.4Hz,2H), 8 . 12 (s , 1H) . 
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MS(ESI) m/z 382(M+H)\ 

RYflmpI p 2fi^ fiynt-hgcH s of d - ( d - vthyl pippra7in-1 -yl ) - 6 - f 4 - M - 
hy^rnxyhntyl ) phenyl 1 fhi Pnn fV ? -p) Py r ^ oval atf> 



To a solution of 4 - ( 4 - ethylpiperaz in - 1 - yl ) - 6 - ( 4 - 
f ormylphenyl ) thieno [3 , 2 -c] pyridine (0.20 g) obtained in 
Example 282-2 in te trahydrof uran (20 ml) was added 2M n- 
propylmagnesium bromide/diethyl ether solution (1.0 ml) , and 
the mixture was reacted at room temperature for 30 min. To the 
resulting reaction solution was added an aqueous solution of 
ammonium chloride, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and brine, 
dried and filtered through NH silica gel, followed by washing 
with ethyl acetate. The resulting filtrate was concentrated, 
to give 0.16 g of the title compound as a white solid. 
Free compound: 



'H-NMR (4 00MHz, CDC1 3 ) ; 0 (ppm) 0.95(t,J=7.2Hz,3H), 
1.16(d,J=6.0Hz,3H), 1.28-1.53(m,2H), 1.63-1.89(m,2H), 
2 . 53 <q, J=7 . 2Hz , 2H) , 2.70(m,4H), 3.71(m,4H), 



OH 
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4.76(m,J=6.4Hz,lH), 7 . 34 ( d , J= 5 . 6Hz , 1H ) , 7.39-7.45(m,2H), 
7 . .7_8Js,_lH) , 8 . 07 (d, J=8 . OHz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the title compound (0.14 g) 
as a white powder. 
Oxalate : 
m.p. ; 135-136°C 

X H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.85(t,J=7.2Hz,3H), 

1 . 22 ( t , J=7 . 2Hz , 3H) , 1.20-1.68 (m,4H) , 3.11(m,2H), 3.26(m,4H), 

3 . 7 7 (m, 4H) , 4 . 57 (m, 1H) , 7 . 39 (d, J=8 . 4Hz , 2H) , 

7 . 63 (d, J=5 . GHz , 1H) , 7 . 79 (d, J=5 . GHz , 1H) , 8 . 07 ( d , J= 8 . 4Hz , 2H ) , 
8 . 19 (s , 1H) . 

F.xampl p 284 Synthfis is of 4 - M - fithyl pi ppra z in-4-yl) - 6- [3 - ( 2 - 
hyrirnyypfhnyy) phpnyl ] thi pnn f ^ r 2 - r 1 pyri dinp d \ hydrorhl nridfi 
(284-1 ) 2 - Methyl - 3 - t~h i nphpnprarhnxa 1 dehyfle 



CHO 




2- (Thiophen-3-yl) -1, 3-dioxolane (5.076 g) was dissolved 
in tetrahydrof uran (50 ml), to which was then added 2 . 5M n- 
butyl li thium/hexane solution (13 ml) at -20°C in nitrogen 
atmosphere, and the mixture was stirred for 1.5 hr . 
Subsequently, methyl iodide (2.6 ml) was added to the resulting 
reaction mixture at -70°C, and the mixture was stirred for 30 
min . After the cooling bath was removed, subsequently, the 
mixture was stirred at room temperature overnight. The 

550 



reaction mixture was partitioned between ethyl acetate and 
water._ The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (30 ml), followed by the addition of IN 
hydrochloric acid (30 ml) , and the mixture was stirred for 1 
hr at room temperature. The resulting product was extracted 
with ethyl acetate, and the organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give the title compound (3.258 g, 
yield; 81%) as a pale yellow oil. 

'H-NMR (400MHz , CDC1 3 ) ; (5(ppm) 2.79(3H,s), 7 . 07 ( 1H , d , J= 5 . 4Hz ) , 
7 . 38 (1H, d, J=5 . 4Hz) , 10.04(lH,s). 
(284 -2) 2 -Methyl - 3 - cyanothi nphene 

CN 




2 -Methyl - 3 - thiophenecarboxaldehyde (3.258 g) was 
dissolved in ethanol (50 ml), followed by the addition of an 
aqueous solution (25 ml) of hydroxylamine hydrochloride (2.515 
g) and sodium acetate (4.266 g) , and the mixture was then stirred 
at 70°C for 25 min. The reaction mixture was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
methylene chloride (20 ml), followed by the addition of 



98046PCT 



triethylamine (8 ml) and subsequent dropwise addition of 
. t ri f luor ome thane su 1 f on i c anhydride (6 nil) under stirring at 
-70°C in nitrogen atmosphere. An aqueous solution of saturated 
sodium bicarbonate was added to the reaction mixture and 
extracted with chloroform. The organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (2.108 g, yield; 65%). 

^-NMR (400MHz, CDC1 3 ) ; <5(ppm) 2.67 (3H,s), 7 . 1 1 ( 1H , d , J= 5 . 4Hz ) , 
7 . 14 (1H, d, J=5 . 4Hz) . 

(284-3) ? - Rrnmnmpt-hyl - 3 - ryannth i ophpnp 



CN 




2 -Methyl - 3 - cyanothiophene (2.108 g) was dissolved in 
benzene (30 ml) , followed by the addition of N - bromosuccinimide 
(4.8 g) and 70% benzoyl peroxide (202 mg) , and the mixture was 
stirred at 80°C for 2 hr . The reaction mixture was cooled, and 
the resulting precipitates were filtered off. Then the 
filtrate was diluted with ethyl acetate, washed with an aqueous 
solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the ti tie compound as a yellow oil (2.746 g, yield; 82%). 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 4.80(2H,s), 7.18(lH,d,J«5."4Hz), 
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7 .39 (1H, d, J=5 . 4Hz) . 



(2ftA-Al 9-ryannniPthyl • ^ - ryannthiophene 



CN 




CN 



2 * Bromomethyl - 3 - cyanothiophene (2.746 g) was dissolved 
in toluene (40 ml) , followed by the addition of a solution of 
sodium cyanide (2.002 g) /water (15 ml), and the mixture was 
stirred at 80°C overnight. The reaction mixture was diluted 
with ethyl acetate and washed with an aqueous solution of 
saturated sodium bicarbonate , dried (over MgSOJ and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound as a pale yellow solid (823 mg, yield; 43%) . 
'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 4 . 13 (2H, s) , 7 . 2 3 ( 1H , d , J= 5 . 2Hz ) , 
7 .41 (1H, d, J = 5 . 2Hz) . 

(2fl4 - 5) - Ami no - 4 - hrnmoth ipnnf^ r ^-r1 pyr i Hinp 



2 - Cyanomethyl - 3 - cyanothiophene (823 mg) was added to a 
solution (30 ml) of 25 % hydrogen bromide in acetic acid, and 
the resulting mixture was stirred under ice-cooling for 90 min, 
which was neutralized with a 8N -aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 
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The residue was purified by silica gel column chromatography 
(ethyl, acetate/hexane system), to give the title compound as 
a yellow solid (894 mg, yield; 70%) . 
'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 4 . 4 9 ( 2H , br - s ) , 
6 . 8 5 (1H, d, J=0 . 8Hz) , 7 . 14 ( 1H , d , J= 5 . GHz ) , 
7 . 25 (1H, dd, J=5 . 6Hz, 0 . 8Hz) . 

(S>fl4-fi) d- (1 -Rthylp-ipprazin-4 - yl ) - 6- f3- (2- 

hydrnxypthnyy) phenyl 1 MiipnnfV 2 - r. 1 pyri dinp di hvdrochl ori dp 




I 

Et 



6 -Amino - 4 -bromothieno [3,2 - c) pyridine (894 mg) was 
treated in the same manner as in Example 245-1, to obtain a 
mixture of 4 , 6 - dibromothieno [ 3 , 2 - c ] pyridine and 4,6,7- 
tribromothieno [3 , 2 - c] pyridine (6:4) . Continuously, the 
mixture was treated in the same manner as in Example 245-2 and 
then treated with 3 - tributyls tanny lphenoxyethyl acetate (394 
mg) in the same manner as in Example 300 -4. Then, the reaction 
mixture was dissolved in N, N- dimethylf ormamide (15 ml), 
followed by the addition of t - bu tyldimethylsilyl chloride (241 
mg) and imidazole (136 mg) , and the mixture was stirred for 1 
hr at room temperature. The reaction solution was partitioned 
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between ethyl acetate and water. The organic layer was washed 
with-water, dried (over MgS0 4 ) and evaporated. The residue was 
dissolved in tetrahydrof uran (12 ml) , followed by the addition 
of 2.5M n-butyl 1 i thium/hexane solution (480 ml) in nitrogen 
atmosphere at -70°C, and the mixture was stirred for 30 min. 
Then, an aqueous solution of saturated ammonium chloride was 
added thereto, and the mixture was extracted with ethyl acetate . 
The organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The residue was purified by (NH) si 1 ica gel column 
chromatography (ethyl ace ta te/hexane system) . The resulting 
product was then converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a colorless amorphous (288 mg, yield; 15%) . 
Hydrochloride : 
m.p.; 126-130°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.2 9 (3H, t, J = 7.2Hz) , 3.13- 
3 . 27 (4H, m) , 3 . 47 - 3 . 62 (4H, m) , 3 . 74 (2H, t , J=5Hz) , 
4 . 07 (2H, t, J=5Hz) , 4 .20 (2H, d, J=13 . 6Hz) , 

6 . 96 (1H, dd, J=8 . 2Hz , 2 . 4Hz) , 7.37(lH,t,J=8.2Hz), 

7 . 63 (1H, d, J=5 . 6Hz) , 7 . 7 0 ( 1H , d , J= 2 . 4 Hz ) , 7.71(lH,d,J=8. 4Hz) , 
7 . 83 (1H, d, J-5 . 6Hz) , 8.28(lH,s), 11. 00-11. 10(lH,br-s). 

ESI -Mass; 384 (MH*) . 

F.xampl p 2RS .^ynfhft.g -is of A - M - Pthyl pippraz in-4-yl) - 6- f 4 - ( 3 - 
hyriroxyhn tyl Iphpnyl 1 fhi pnr> [ 1 r 7 - a 1 pyri dinp hyrirnrhl nri dp 
( 2 fi 5 - 1 ) d - (1 .Kthy1pippra?in-4-y1 ) - 6 - hrnmnth i pnn f 3 . 2 - 

r 1 py r i t n ^ 
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Br 



N 

o 



Et 



2 - Cyanomethyl thiophene - 3 - carboxyl ic acid (2.331 g) was 
treated in the same manner as in Example 3 00-1, to give the title 
compound as a yellow oil (183 mg, yield; 4%). 
'H-NMR (4 00MHz ', CDC1 3 ) ; 6 (ppm) 1.14(3H,t,J = 7.2Hz), 
2.50(2H,q,J=7. 2Hz) , 2 . 6 3 (4H, t, J=5Hz) , 3 . 6 6 (4H, t , J=5Hz) , 
7 . 30 (1H, d, J = 5 . 6Hz) , 7.35 (1H, d, J=5 . 6Hz , 0 . 8Hz) , 
7.43 (1H, d, J=0 . 8Hz) . 

(285-?) 4- (1 -F.fhylpippr^in.A-yl ) -fi - \d- ( 1 - 

hvdrnxvhnfyl ) phpnyl 1 thi pno n . 2 - r;1 pyri rH np'hydrnrhl nridP 



In the same manner as in Example 167-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(98 mg, yield; 33%) from 4-[3-(t- 
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butyldimethylsilyloxy) butyl) - 1 -bromobenzene (889 mg) and 4- 
- (1 - e thylpiperazin - 4 -yl ) - 6 -bromothieno [3 , 2 - c] pyridine (183 
mg) . 

Hydrochloride: 
m.p. ; 122-124°C 

X H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; <5 (ppm) 1.08(3H,d,J=6.4Hz), 

1 . 2 9 (3H, t, J = 7 . 2Hz) , 1.58-1.66(2H,m), 2.57-2.74(2H,m), 3.14- 

3 . 2 5 (4H, m) , 3 . 4 9 - 3 . 6 2 ( 5H , m) , 4 . 19 ( 2H , d , J= 8 . 8Hz ) , 

7.61(lH,d,J=5.2Hz), 7 . 8 0 ( 1H , d , J= 5 . 2Hz) , 8.03(2H,d,J=8. 8Hz) , 

8.2 (1H, s) , 11. 00-11.10 (lH,br-s) . 

ESI -Mass ; 396 (MH*) . 

Example 286 Syntbpsi s of 4 - M - pfhylpi ppra7.in-4-y1 ) - - Id - ( T. - 
hyriroxybu tyl ) phenyl 1 th i eno f 1 2 - f 1 pyri HinP rH hydr-orhl nriHp 



4- (4 - Ethylpiperaz in - 1 - yl ) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (1.01 g) obtained in 
Example 289-7 was dissolved in DMF (4 ml), followed by the 
addition of 60% sodium hydride (0.16 g) . After the evolution 
of hydrogen was ceased, 2 -( t -butyldimethylsilyloxy) ethyl 
bromide (1.43 g) was added thereto, and the mixture was stirred 




O 
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• 



at 50°C overnight. The reaction solution was partitioned 
" between- ethyl acetate and water. . The organic, layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (10 ml), followed by the addition of 1 . 0M 
tetra (n-butyl) ammonium fluoride/THF solution (1.75 ml), and 
the mixture was stirred at room temperature for 30 min. The 
solvent was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
product was extracted from the organic layer with 2N 
yp hydrochloric acid. The aqueous layer was basified with 2N 

Ul sodium hydroxide, which was then back - extracted with ethyl 



acetate. The organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) 
and NH-silica gel column chromatography (ethyl acetate), to 
give 0.475 g of the free compound of the title compound as a 
colorless oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 16 ( t, J = 7 . 2Hz, 3H) . 2 . 0 9 (br- 

s, 1H) , 2.53(q,J=7.2Hz,2H), 2.70(t,J=4.8Hz,4H), 

3 . 70 (t, J=4 . 8Hz , 4H) , 4 . 0 0 (br - t , 2H) , 4 . 15 (t, J = 4 . 4Hz , 2H) , 

7.00(d,J=9.0Hz,2H), 7.32(d,J=5.6Hz,lH), 

7.39(dd,J=0.8,5.6Hz,lH), 7.72(d,J=0.8Hz,lH), 

8 . 05 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give 0.565 g of the 
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title compound as a pale yellow powder. 
Hydrochloride : - - - . . . . . .. _ 

m.p.; 12 8-12 9°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 31 ( t, J=7 . 2Hz , 3H) > 3.18 - 
3.28(m,4H),3.50(br-t,2H),3.60 (br-d, 2H) , 3 . 75 ( t, J-5 . 1Hz, 2H) . 
4.05(t,J=5.1Hz,2H),4.22(br-d,2H),7.05(d,J=8.8Hz,2H)> 
7.62(d,J=7.2Hz,lH)>7.79(d,J=5.6Hz,lH)>8.10(d,J=8. 8Hz, 2H) , 
8.18(s,lH).10.76(br-s,lH) . 
MS(ESI) m/z 384(M+H)*. 

Kvampl e> 2fi7 SynfhpRis of f 4 - Pthyl pippra?i n ■ 1 -yU - - [4 - f ^ - 

hyrlrnyy prnpnxy) phenyl 1 t.h i f^no \ 3 . 2 - cl pyr i di nfi 
(2fi7 - 1 ) 1 - Rrnmn - O- ( f -hn tyl) rii phpnyl silyl - 2 - propanol 



(In the formula, TBDPS represents ( t -butyl ) diphenylsilyl 



A solution of 2 - ( t -butyl ) diphenyl s ily loxypropanol of 
5.27 g (16.8 mmol) synthetically prepared according to J. Am. 
Chem. Soc, 1985, 1 07 f 5556, tr iphenylphosphine of 4 . 4 0. g (1.0 
equivalent) , pyridine of 2.03 ml (1.5 equivalents) and dry THF 
( 50 ml ) was stirred under ice - cooling . To the re sul ting mixture 
was added dropwise bromide (0.864 ml, 1.0 equivalent) , and the 
mixture was further stirred for 50 min . Ethyl acetate and water 
were added thereto, and the resulting mixture was stirred. The 
organic layer was separated, then, it was washed sequentially 
with an aqueous solution of sodium thiosulfate, water and brine, 



OTBDPS 




group . ) 
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and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (n - hexane/ethyl acetate system) . n-Hexane was 
added to the resulting product to dissolve the product, and the 
resulting insoluble matters were filtered off . The solvent was 
evaporated , to give the title compound as a colorless oil (5.706 
g, yield; 90%) . 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.07(s, 9H) , 1 . 2 2 ( d , J« 6 . 0Hz , 3H ) , 
3.25(dd,J=6.4,10. 0Hz) , 3 . 3 1 ( dd , J=4 . 4 , 1 0 . 0Hz ) , 3.96- 
4 . 03 (m, 1H) , 7.36-7.46 (m, 6H) , 7.66-7.71(m,4H). 
(287- 2) 4- f4-Er . h y1 pipera7 . in-1 -yl ) - fi - [4 - f 2 - r - 

butyl di phenyl si lyl nxyprnpoxy) phenyl 1 f.h i pno f ^ f 2 - r ] pyr-i Hinp 




66% sodium hydride (0.26 g, 1.2 equivalents) was washed 
with n-hexane and was then suspended in DMF of 1 ml, and the 
mixture was stirred under ice-cooling. To the resulting 
mixture was added 4- ( 4 - e thylpiperaz in - 1 - y 1 ) -6- (4- 
hydroxyphenyl ) thieno [ 3 , 2 - c ] pyridine of 2.00 g (5.88 mmol) 
dissolved in DMF of 20 ml, followed by the agitation at room 
temperature for 45 min. To the resulting product was added 
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1 -bromo-O- ( t -butyl) diphenylsilyl - 2 -propanol of 4.44 g (2.0 
equivalents) dissolved in DMF of 15 ml, which was stirred in 
nitrogen atmosphere at 50°C for 18 hr . Water was added to the 
resulting mixture, and then extracted with ethyl acetate. The 
organic layer was washed sequentially with water (three times) 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH- silica 
gel column chromatography (eluent solvent/ethyl acetate 
system) , to give the title compound as a pale yellow oil (3.38 
mg, yield; 90%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.08 (s, 9H) , 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 
1.21 (d, J=6 . 4Hz , 3H) , 2 . 53 (q, J=7 . 2Hz, 2H) , 2.70 (t, J=4 . 8Hz , 4H) , 
3.70(t,J=4.8Hz,4H), 3 . 8 1 ( dd , J= 5 . 4 , 9 . 2Hz , 1H ) , 

3 . 97 (dd, J=6 . 0, 9 . 2Hz, 1H) , 4 . 17 - 4 . 2 4 (m , 1H ) , 7 . 8 0 ( d, J= 8 . 8Hz , 2H) , 
7 . 31 (d, J=5 . 6Hz , 1H) , 7.34-7.45(m,7H), 7.70-7.74 (m,5H), 
7 . 97 (d, J=8 . 8Hz , 2H) . 

f^ft7-^l 4- (4-F.thy1pipp ra7.in-1 -yl ) - - U- (2- 
hyri roxyprnpoyy) phpnyl ] th iPTinf^ r 7. - r.) pyri dine 
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4- (4 -Ethylpiperazin- 1-yl) -6- [4- (2 - 1 - 
butyldiphenylsilyloxypropoxy) phenyl] thieno [3 , 2 - c] pyridine 
of 3.38 g (5.31 mmol) was dissolved in THF of 20 ml and stirred 
at room temperature. To the mixture was added 1 . 0M 
tetrabutylammonium f luor ide/THF solution of 10.6 ml (2.0 
equivalents) , and the mixture was stirred for 8 hr . The solvent 
was evaporated, and to the resulting residue was added water, 
and the mixture was extracted with ethyl acetate. The organic 
layer was washed sequentially with water (three times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by NH- silica gel column 
chromatography (n - hexane/ethyl acetate system) , to give the 
title compound as a colorless oil (1.65 g, yield; 78%). 

The resulting compound was converted into a hydrochloride 
in a conventional manner, and then reprecipi tated with 
ethanol/diisopropyl ether/water , to give 1.91 g of the 
hydrochloride of the title compound as a pale yellow powder. 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO- d 6 ) ; S (ppm) 1.17(d,J=7.2Hz,3H), 
1 . 31 (t, J = 7 . 2Hz, 3H) , 3 . 18 - 3 . 28 (m, 4H) , 3 . 4 9 ( br - 1 , 2H ) , 
3.60 (br-d, 2H), 3.83-3.91(m,2H), 3 . 94 - 4 . 0 1 (m , 1H ) , 4.21 (br- 
d,2H), 7 . 04 (d, J=9 . 2Hz ,2H), 7.62(d,J=5.6Hz,lH), 

7 . 79 (d, J = 5 . 6Hz , 1H) , 8 . 0 7 - 8 . 1 1 (m , 3H ) , 8.18(s,l H), 10.72(br- 
s, 1H) . 

MS ( FAB ) m/z 398(M+H)\ 
Free compound: 
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'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16(t,J=7.2Hz,3H) , 
" 1Y31 (d, J=6\4Hz, 3H) , 2 .53 (q, J = 7 r2Hz, 2H) , 2-. 7 0 (t , J = 4 , 8Hz , 4H ) , 
3 .70 (t, J = 4 . 8Hz, 4H) , 3 . 8 6 ( dd , J= 8 . 0 , 9 . 2Hz , 1H ) , 

4 . 01 (dd, J=3 . 0, 9 . 2Hz, 1H) , 4 . 2 0 - 4 . 2 7 (m , 1H ) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H ) , 
7 . 3 2 (d, J = 5 . 4Hz, 1H) , 7 . 3 9 ( dd , J= 0 . 4 , 5 . 4Hz , 1H) , 
7.72(d,J=7.2Hz,lH), 8.05(d,J=8.8Hz,2H). 
FY^mpiP 288 Synthesis of 6 - [4 - ( 2 -methyl - 2 - 

hyHrnvyprnpnyy) phenyl ] -4- (4 -mpthyl pi pprazi n - 1 - 
yl 1 1-h-i P>nn f ^ , 7 - c ] p yri i n g hyri-rochl nridfi 



4 - (4 -Methylpiperazin - 1 -yl) - 6 - (4 - 
hydroxyphenyl) thieno [3 , 2 - c] pyridine (543 mg) was dissolved in 
DMF (20 ml) , followed by the addition of 60% sodium hydride (87 
mg) . The mixture was stirred at room temperature for 30 min, 
to which was then added ethyl bromoacetate (0.185 ml) at 0 °C , 
and the mixture was stirred for 15 min. The reaction solution 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried and evaporated. The 
resulting residue was dissolved in THF (30 ml) , followed by the 
addition of 3 . 0M me thylmagnesium bromide/ether solution (3.3 





N 



Me 
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ml) under ice-cooling, and the mixture was reacted at room 
temperature f or- 1 . 5 hr . The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (209 mg , yield; 31%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 135-138°C 

*H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.23(s,6H), 2 . 86 ( d , J=4 . 8Hz , 3H) , 
3 . 25- 3 . 33 (m, 2H) , 3 . 4 5 ( t , J-13 . 2Hz, 2H) , 3 . 54 (d, J=ll . 2Hz , 2H) , 
3 . 7 8 (s, 2H) , 4 . 21 (d, J- 14 . 0Hz, 2H) , 7 . 04 (d, J=8 . 8Hz, 2H) , 
7 . 61 (d, J-5 . 6Hz , 1H) , 7 .78 (d, J=5 . 6Hz , 1H) , 8 . 0 9 ( d , J= 8 . 8H z , 2H ) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 398(M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1.37(s,6H), 2.39(s,3H), 

2 . 66 (t, J-4 . 8Hz, 4H), 3 ■ 69 { t , J-4 . 8Hz, 4H) , 3 . 86 (s, 2H) , 

7 . 0 0 (d, J=8 . 8Hz, 2H) , 7 . 3 2 ( d , 1H , J= 5 . 6Hz) , 7 . 3 8 ( d , J = 5 . 6Hz , 1H) , 

7.73(s,lH), 8 . 05 (d, J=8 . 8Hz , 2H) . 

Rvampl p 2 R Q fiynfhpsi.c; of 6 - T 4 - ( 2 - mp f.hy 1 - 2 - 

hydrovyp-rnpnvy ) ph enyl 1 - 4 - ( 4 - propyl pi ppra z i n - 1 - 

yl ) 1-hiPnnf^ . 9. -r] py rirlinp hydrorhl oridR 
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In the same manner as in Example 289, a yellow compound 
was obtained (240 mg, yield; 35%) from 4- (4- 
propylpiperazin- 1 -yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (603 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.6 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 13 3-13 5°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 1 . 19 ( t, J=7 . 2Hz, 3H) , 1.23(s,6H), 
1.70-1.81(m,2H), 3.03-3.13(m,4H), 3.20-3.30(m,2H), 3.50- 
3 . 61 (m, 2H) , 3 . 7 8 (s, 2H) , 4 . 19 (d, J=12 . 8Hz, 2H) , 

7 . 04 (d, J=8 . 8Hz , 2H) , 7 . 61 (d, J=5 . 6Hz, 1H) , 7 . 78 (d, J = 5 . 6Hz ,1H), 
8.10(d,J=8.8Hz,2H), 8 . 18 (s , 1H) . 
MS (FAB) m/z 426 (M+H) * . 
Free compound: 

'H-NMR (4 0 0MHz , CDC1 3 ) ; 8 (ppm) 0.95(t,J = 7.6Hz,3H) , 1.37(s,6H) , 
1.56-1.61(m,2H), 2.38-2.43(m,2H), 2.68(t,J-5.2Hz,4H), 
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3 . 6 9 <t, J=5 .2Hz, 4H) , 3.86 (s,2H) , 7 . 0 0 ( d , J= 8 . 8Hz , 2H ) , 

7 . 31 (drJ=5 . 6 Hz, 1H) , 7 . 3 9 (d , J= 5 . 6Hz , 1H) , 7.72(s,lH) f 

8 . 05 (d, J=8 . 8Hz , 2H) . 

^mpiP 290 Synthesis of 6- [4- ( 2 -methyl -2- 

hyrirnYyprnpoyy) phenyl ] -4 - ( d - Pfhyl pippra7.in-l - yl ) thi ftnn f ^ . ^ ■ 
n 1 PY 1 " ^ ^ rlihyrfrn rhlnri^p 

(290-1 ) ^-MPthyl - VMiinphPTiPrarhnxylic fld d 



To a solution of 1 . 5M - 1 i thium 
diisopropylamide/cyclohexane solution (600 ml) and THF (300 ml) 
was dropwise added 3 - thiophenecarboxylic acid (50.0 g) /THF (150 
ml) under vigorous stirring at -70°C. After the reaction 
mixture was stirred, as it was, at -70 °C for 2 hr, methyl iodide 

(60.0 g) was added dropwise to the reaction mixture . After the 
dry ice/acetone bath was removed, the mixture was reacted 
overnight. The resulting reaction solution was acidified by 
adding 5N hydrochloric acid thereto, and then extracted with 
ethyl acetate. The organic layer was washed with water and 
brine, dried and evaporated, to give 54 g of the title compound. 

(290-2) 2 -Methyl - ^ • thi ophpnpparhnxyl a tp chloride 



2 -Methyl - 3 - thiophenecarboxylic acid (54 g) was reacted 



COOH 




COC1 
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with thionyl chloride (100 ml) at 60°C for 1.5 hr. The reaction 
solution was* evaporated, and to the resulting residue was added 
THF (100 ml x 2) , and then excess thionyl chloride was removed, 
to give 60.5 g of the title compound. 
(290-1) M-Mpfhyl - 2 - mpthyl thi ophfin p - 1 - rarhnxami d 



2 - Methyl - 3 - thiophenecarboxylate chloride (60.5 g) /THF 
(300 ml) solution was added dropwise to a 40% aqueous solution 
of methylamine (400 ml) at 0 °C . Ethyl acetate (2 1) was added 
thereto, and then the organic layer was washed sequentially with 
water, a 5N aqueous solution of hydrochloric acid, an aqueous 
solution of saturated sodium bicarbonate, water and brine, 
dried and evaporated. The resulting residue was crystallized 
from n-hexane, to give the title compound as a white powder (43 . 5 
g, yield; 71.8%) . 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 2.70(3H,s) , 2.96(3H,d,J = 7.2Hz) , 
5 . 82 (1H, br) , 7 . 03 (1H, d, J=5 . 2Hz) , 7.08(lH,d,J=5.2Hz). 
(290-4) 6 - ( 4 - Mpt-hoxyphPTiyl ) - SH - t:h i eno [3, 2 - c ] pyri d i n - 4 - onp 




CONHCH3 




OMe 



To a solution of N - me thy 1 - 2 - me thyl thiophene - 3 - 
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carboxamide (36.0 g) in THF (500 ml) was added dropwise 2 . 5M 
- n - BuLi /THF solution (200 ml) at -70 °C . The reaction solution 
was stirred at -70°C for 2 hr, followed by the addition of 
anisonitrile (31.0 g) at once. After the dry ice/acetone bath 
was removed, the reaction mixture was back to room temperature. 
Three hours later, an aqueous solution of saturated ammonium 
chloride and ether were added thereto, and then the mixture was 
further stirred f or 1 hr . The resulting white precipitates were 
collected by filtration, washed with water, ether and n-hexane 
in this order, and then dried, to give the title compound (17.9 
g, yield; 30%) . 

Z H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 3.81(3H,s), 7.04(2H,d,J-8.4Hz), 
7.15 (lH,s) , 7.47 (1H, d, J=5 . 2Hz) , 7.5 6 ( 1H , d , J- 5 . 2Hz ) , 
7 . 73 (2H, d, J=8 . 4Hz) . 

(^Qn-S) A -Phi nrn - 6 - ( 4 - mpfbnyyphpnyl ) fh i pn o f 3 . 2 - c 1 nvri dine 

OMe 



CI 

6 - (4 -Methoxyphenyl) - 5H- thieno [3 , 2 - c] pyridin- 4 -one (9.1 
g) was added to phosphorus oxychloride (90 g) , and the mixture 
was heated at 120°C for 3 hr. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The organic layer was washed with water, 
an aqueous solution of saturated sodium bicarbonate and brine, 
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and dried over magnesium sulfate. The solvent was evaporate, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a white powder (6.6 g, yield; 73%). 
*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 3 . 86 (3H, s) , 7.01(2H,d,J=8.8Hz), 
7 . 50 (2H, m) , 8.01(2H,d,J=8.8Hz), 8 . 06 (1H, s) . 
(^Qn-M 4- fA-Rhhy1pippra?in-1 -yl ) - fi- (4- 
mpfhnyyphpnyl ) thifinn f V 2 -rl pyri dine 



A mixture of 4 -chloro- 6 - (4 -methoxyphenyl ) thieno [3,2- 
cjpyridine (6.6 g) and N - ethyl pi per a z ine (30 ml) was heated at 
130°C for 2 hr . The reaction mixture was evaporated, and to 
the resulting residue were added potassium carbonate and water. 
The resulting mixture was extracted with ethyl acetate, and the 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the title compound as a pale brown oil (5.2 g, yield; 61.5%) . 
'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.17(3H,t,J = 7.2Hz), 
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2.55<2H,q, J=7.2Hz) , 2.7 2 (4H,br) , 3.71(4H,br) , 
6.99 ( 2 H", d , J = 8 . 8 Hz ) , 7 . 3-2 ( 14*, d-, J --6- . OHz ) , 
7.38 (lH,dd,J= 6.0,0.8Hz) , 7 . 73 <1H, d, J=0 . 8Hz) , 
8 . 05 (2H, d, J=8 . 8Hz) . 

(790-1) 4- (4 -Et.hylpiperazin-1 - yl ) -fi- (4- 
hyrirnxyphpnyl )thiPnnfV2-r1 pyri ding 



4- (4 - Ethylpiperazin - 1 -yl) -6- (4- 
methoxyphenyl ) thieno [3 , 2 -c] pyridine (5.2 g) was dissolved in 
48% hydrobromic acid (50 ml), and the mixture was reacted at 
130°C for 1.5 hr. The reaction solution was evaporated, 
has if ied with potassium carbonate and extracted with chloroform. 
The chloroform layer was washed wi th water , dried and evaporated . 
The resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate) , to give the title compound as 
a pale brown powder (4.0 g, yield; 80%). 
'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.21{3H f t,J = 7.2Hz), 
2.62(2H,q,J = 7.2Hz), 7 . 82 (4H, br) , 3 . 76 (4H, br) , 

6,92(2H,d,J=8.4Hz), 7 . 3 3 ( 1H , d , J= 5 . 6Hz) , 7.37(lH,d,J=5.6Hz), 
7 . 73 (lH f s) f 7.99(2H,d,J = 8.4Hz). 
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f 3Q0 - ft) - f A - (2 -MPfhyl - 2 -hyrj-rnvy) prnpnyyphpnvl 1 - (4 - 
- - - pthyTp-i ppra-7.in .1 .yl ) rhi Pnn H f ^ - rl pyr i d i n p"h vd roch 1 or i dfi 
hyHrnrhl nri dp 



4- (4 - Ethylpiprazin - 1 -yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (1.10 g) was dissolved in 
DMF (30 ml), fol lowed by the addi t ion of 6 0% sodium hydride (0.18 
g) . After the evolution of hydrogen was ceased, ethyl 
bromoacetate (0.55 g) was added thereto, which was then stirred 
at 0°C for 30 min . The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (30 ml) , followed by the addition of 3M 
methylmagnesium bromide/ether solution (3.3 ml) under ice- 
cooling, and the mixture was reacted at room temperature for 
1.5 hr. The reaction solution was partitioned between ethyl 
acetate and water, and the aqueous layer was extracted from the 
organic layer with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide and back - extracted with ethyl 
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acetate. The organic layer was washed with water, dried and 
* evaporated.^ The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) 
and NH- silica gel chromatography (ethyl acetate) , to give the 
free compound of the title compound as a colorless oil (0.71 
g, yield; 53.2%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give 0.72 g of the title compound as 
a pale yellow powder. 
Hydrochloride: 

3.28(m,2H), 3.40 (q, J=7.2Hz,2H) , 3 . 5 0 (br - 1 , 2H ) , 3 . 62 (br - d , 2H) , 

3.97(br-d,2H), 6.90(d,J=8.8Hz,2H), 7 . 55 ( t, J = 8 . 0Hz , 1H) , 

7 .71 (t, J=8 . 0Hz, 1H) , 7 . 9 3 (s, 2H) , 7 . 9 1 - 7 . 9 6 (m , 1H ) , 

8 . 04 (d, J=8 . 8Hz, 2H) , 8 . 0 8 (d, J=8 . 8Hz, 2H) , 10.92 (br- s, 1H) . 

MS (FAB) m/z 378(M+H)\ 

F.yamp] p> 291 Syn th^s t k of 4 - (4 - e thy 1 piper a zin-1 - yl ) - 6 - f 4 - ( 3 - 
hyrj-rovy- 1 - mP t hy 1 hm f y 1 Ipbpnyl 1 t hi ^no f 3 . 2 -cl pyridine 
d i hydrnnhlnri dp 
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6- (4 -Bromophenyl) -4- (4 - ethylpiperazin - 1 - 
~yT) thieno [3 , 2 -c] pyridine 265 g) and 2 -methyl -3 -butyn-2 -ol 
(915 Ml) were heated under reflux in the presence of 
bistriphenylphosphine dichloride (44 mg) , tr iphenylphosphine 
(165 mg) and cuprous iodide (22 mg) in DMF (12 ml) and 
triethylamine (20 ml) for 1.5 hr. The reaction solution was 
evaporated, and the resulting residue was purified by NH - silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 6- [4- ( 3 -me thyl - 3 - hydroxy - 1 - butynyl ) phenyl ] - (4- 
ethylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine (0.414 g) as a pale 
yel low oil . 

6- [4- (3 -Methyl - 3 -hydroxy- 1 -butynyl ) phenyl ] - (4- 
ethylpiperazin- 1 -yl) thieno [3 , 2 -c] pyridine (0.299 g) was 
dissolved in a mixture solution of benzene (30 ml) / THF (15 ml) , 
and the hydrogena tion reaction was conducted with a catalyst 
of chlorotristriphenylphosphinerhodium . The reaction 
solution was filtered and washed with methanol, and the 
resulting filtrate was concentrated. The resulting residue 
was purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.097 g of 4- (4- 
ethylpiperazin- 1 -yl ) -6- [4- ( 3 - hydroxy - 3 - 

methylbutyl) phenyl) thieno [3 , 2 -c] pyridine of as a pale yellow 
oil . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 0 (ppm) 1.16(t,J = 7.2Hz,3H), 1 . 31 (s, 6H) , 
1.81-1.85(m,2H), 2 . 52 (q, J = 7 . 2Hz, 2H), 2 . 69 ( t, J=5 . 0Hz , 4H) , 
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2.73 -2.77 (m, 2H) , 3 . 7 0 ( t , J = 5 . OHz , 4H) , 7 . 2 8 ( d , J= 8 . 4Hz , 2H) , 

"1 r3-2-(drJ=5r6Hz;lH) , 1 . 3 9 (dd, J = 0 . 8 ,-5 . 6 Hz , lH)- f _ 

7 .76 (d, J=0. 8Hz, 1H) , 8 .01 (d, J=8.4Hz, 2H) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound (0.72 g) as 
a pale yellow powder. 
Hydrochloride : 
m.p.; 116-117. 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 16 (s, 6H) , 1 . 31 (t, J=7 . 2Hz, 3H) , 
1 . 65-1 . 69 (m, 2H) , 2 . 65 -2 . 69 (m, 2H) , 3.17-3.28(m,4H), 3 . 51 <br- 
t, 2H) , 3 . 6 0 (br-d, 2H) , 4 . 22 (br - d, 2H) , 7.30 ( d , J= 8 . 4Hz , 2H) , 
7.63(d,J=5.6Hz,lH), 7 . 8 2 ( d , J= 5 . 6Hz , 1H ) , 8 . 06 (d, J=8 . 4Hz, 2H) , 
8.22(s,lH), 10 . 80 (br-s, 1H) . 
MS ( FAB ) m/z 410(M+H)\ 

Kvampl p> 2 Q 2 .gynthp si s of ft - [4 - (4 -methyl - 4 - 

hyrlrnxyppnty l nx y ) phftnyl 1 -4- f 4 - ethvl ni ner a z i n - 1 - 
yl ) 1-h-i f>no , 2 - r] pyri ding 




In the same manner as in Example 289, a yellow compound 
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was obtained (359 mg, yield; 55%) from 4 - ( 4 - ethylpiperazin - 
l-ylT-6- (4 -hydroxyphenyl) thieno [3 , 2 -c] pyridine (816 .mg) , 
ethyl - 4 -bromobutyrate (0.42 ml) and 3 . 0M methylmagnesium 
bromide/THF solution (1.3 ml). The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 116-118°C 

'H-NMR (40 0MHz, DMSO-d 6 ) ; 5 (ppm) 1.12(s,6H), 1 . 30 ( t, J = 7 . 2Hz, 3H) , 

1 . 4 8 -1 . 5 2 (m, 2H) , 1 . 7 4 -1 . 82 (m, 2H) , 3 . 17 - 3 . 2 8 (m, 4H) , 

3 .48 (t, J- 12 . 0Hz ,2H), 3.58-3.62(m,2H), 4 . 02 (t, J=5 . 6Hz , 2H) , 

4 . 02 (d, J-14 . 0Hz, 2H) , 7 . 0 2 ( d , J= 8 . 8Hz , 2H ) , 7 . 6 1 ( d , J= 5 . GHz , 1H) , 

7 .78 (d, J=5 . 6Hz, 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) , 8 . 17 (s, 1H) . 

MS ( FAB ) m/z 440(M+H) + . 

Free compound : 

1 H-NMR(400MHz l CDC1 3 ) ; 6 (ppm) 1.16(t,J = 7.6Hz,3H), 1.27(s,6H), 
1 . 65 - 1 . 69 (m, 2H) f 1.89-1. 94 (m,2H), 2.52 (q, J = 7 . GHz, 2H) , 
2 . 69 (t, J = 4 . 8Hz , 4H) ," 3 . 69 (t, J=4 . 8Hz f 4H), 4 . 05 (t, J=6 .4Hz , 2H) , 
6 . 97 (d, J=8 . 4Hz ,2H), 7 . 31 (d, J«5 . 6Hz, 1H) , 7 . 39 (d, J=5 . 6Hz , 1H) , 
7 .71 (s, 1H) , 8 . 0 3 (d, J=8 . 4Hz, 2H) . 

Rvampl <=> ^ynfhps i g of 4 - (4 - propyl pipprazin-l - vT ) - 6 - T4 - 

(7 - hyrirnvypthnyy) phenyl 1 tbipnof^. 2-rlpyrifiine 
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In the same manner as in Example 289, a yellow compound 
was obtained (310 mg, yield; 82%) from 4- (4- 
propylpiperazin- 1 -yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (603 mg) and 2 - bromoe thanol (0.24 ml) . The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 128 - 130°C 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H ) , 1.76- 

2 . 09 (m, 2H) , 3.02-3.12(m,2H), 3.23-3.29(m,2H), 3.59- 

3 . 62 (m, 4H) , 3.75(t,J=4.8Hz,2H), 4.05(t,J=4.8Hz,2H), 

4 . 19 (d, J-13 . 6Hz, 2H) , 7.04 (d,J = 8.8Hz,2H) , 7 . 6 1 ( d , J= 5 . 6Hz , 1H ) , 

7 . 78 (d, J = 5 . 6Hz, 1H), 8.10(d,J=8.8Hz,2H), 8 . 18 (s , 1H) . 

MS ( FAB ) m/z 398(M+H) + . 

Free compound: 

l H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.95(t,J = 7.6Hz,3H), 1.56- 
1.62 (m, 2H) , 2.39-2.43(m,2H), 2.68(t,J=5.2Hz,4H), 
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3.68 (t, J=4 . 8Hz, 4H) , 4 . 0 0 (br - 1 , 2H ) , 4 . 15 ( t, J = 4 . 8Hz, 2H) , 
7.00(d/J = 8.8Hz/2H) ,~ 7 . 3 2<d , J= 5 . 6 Hz-, 1H) , 7 3 9 ( d-, J = 5 . 6 Hz ,J.H ) , 
7.7 2 (s, 1H) , 8.05 (d, J= 8 . 8Hz ,2H) . 
^vamplP 294 Synthesis of 6 - [4 - f 2 -methyl - 2 - 

hyHrnyyprnpnxy) phenyl ] - A - \ d - (2 - flnnrofithyl )pipprazin-1 - 
yl]MiipnnfV ^-rl pyri riinp 



In the same manner as in Example 289, a yellow compound 
was obtained (245 mg, yield; 34%) from 4- [4- (2- 
f luoroethyl ) piperazin -1-yl] -6- (4- hydroxypheny 1 ) thieno [3,2- 
c] pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.7 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 135-137°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1 . 23 (s, 6H) , 3.35-3.45 (m,2H), 
3 . 54 -3 . 65 (m, 6H) , 3.78(s,2H), 4.22(d,J=13.6Hz,2H), 




F 
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4.92 (t, J-4 .4Hz, 1H) , 5 . 04 (t,J = 4.4Hz, 1H) , 7 . 04 (d, J=8 . 8Hz, 2H) , 
7. 6 3 (d\ J-5\ 6Hz% 1H) , 7 . 7 9~( d , J= 5 . 6 Hz f 1H) , 8 . 1 0 ( d., J= a . 8Hz , 2.H ) , 
8 .19 (s, 1H) . 

MS (FAB) m/z 430 (M+H) \ . 
Free compound : 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 37 (s, 6H) , 2 . 77 - 2 . 80 (m f 1H) f 
2 . 7 9 ( t, J=4 . 8Hz, 4H) , 2 . 85 { t, J«5 . 2Hz, 1H) , 3 . 7 0 ( t , J=4 . 8Hz , 4H) , 
3.85(s,2H), 4 . 59 <t, J = 4 . 8Hz, 1H) , 4 .71 (t, J = 4 . 8Hz, 1H) , 
7 . 0 0 (d, J=8 . 8Hz, 2H) , 7 . 3 2 (d, J=5 . 6Hz, 1H) , 7 . 38 (d, J=5 . 6Hz , 1H) , 
7 . 7 3 (s, 1H) , 8 . 04 (d, J=8 . 8Hz, 2H) . 

RvampIP 2QS .gynt-hPRis of d - [ 4 - (2 - f 1 uorop thy 1 ) p i pft ra Z i n - 1 - 
yl ] - - f 4 - (2 - hyrtrnvypthnvy] ph enyl ] th i pro \ 3 . 2 - a 1 pyri dine 




F 



In the same manner as in Example 289, a yellow compound 
was obtained (231 mg, yield; 68%) from 4- [4- (2- 
f luoroethyl )piperazin-l-yl] -6- (4- hydroxyphenyl ) thieno [3,2- 
c]pyridine (300 mg) and 2 - bromoe thanol (0.12 ml). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
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compound as yellow crystals. 



Hydrochloride: - . . . _ . . 

m.p.; 138-140°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 3.36-3.43(m,2H), 3.53- 

3.6 6 (m, 6H) , 3 .75 ( t , J=4 . 8Hz , 2H) , 4 . 0 5 ( t , J= 4 . 8Hz , 2H) , 
4.23(d, J=13.6Hz,2H) , 4 . 9 2 ( t , J = 4 . 4Hz , 1H ) , 5 . 0 3 ( d , J = 4 . 4Hz , 1H ) 
7 . 05 (d, J=8 . 8Hz, 2H) , 7 . 6 3 (d, J=5 . 6Hz , 1H) , 7 . 79 (d, J=5 . 6Hz, 1H) 
8 . 10 (d, J=8 . 8Hz, 2H) , 8 . 19 (s, 1H) . 

MS (FAB) m/z 402 (M + H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; . <5 (ppm) 2.77-2.85(m,lH), 

2 . 7 9 (t, J = 4 . 4Hz, 4H) , 2 . 85 (t, J«5 . 2Hz , 1H) , 3 . 70 (t , J- 4 . 4Hz , 4H) 
3.99 (brt, 2H) , 4 . 15 (t, J-4 . 0Hz , 2H) , 4 . 59 (t, J=4 . 8Hz, 1H) , 

4 . 71 (t, J = 4 . 8Hz , 1H) , 7 . 00 (d, J=8 . 8Hz ,2H), 7.33(d,J=5. 6Hz, 1H) 
7 . 3 9 (d, J=5 . 6Hz, 1H) , 7 .73 (s, 1H) , 8 . 05 (d, J=8 . 8Hz , 2H) . 
Fv^mplP 296 ^yTii-bPRi R of 6 ■ f 4 - ( 2 -me th vl - 2 - 

hyHrnvyprnpnyy) phenyl 1 - 4- f4- f 2 - h yd r OX VP f h V 1 ) P i PPra 7 i n - 1 - 
yl ] fhiPnn [1 r ^-r] PY^l c\ i n p hyrirorhl oridft 




OH 
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In the same manner as in Example 289, a yellow compound 
T2"3~4 ~mg~,~yireld; 32%) was obtained f rom 4 . [4 - (2 - _ 
hydroxyethyl) piperazin- 1 -yl] - 6 - (4 -hydroxyphenyl) thieno [3,2- 
c] pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide/THF solution (1.7 ml) . The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p.; 139-142°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1.23(s,6H), 3.25-3.40(m,2H), 

3.55(t,J=13.2Hz,4 4H), 3.65(d,J=12. 0Hz, 2H) , 3 . 78 (s, 2H) , 

3 . 84 (br, 2H) , 4 . 20 (d, J = 13 . 2Hz , 2H) , 7 . 05 ( d , J= 8 . 8Hz , 2H) , 

7 . 63 (d, J=5 . 6Hz, 1H), 7 . 79 (d, J = 5 . 6Hz, 1H) , 8 . 10 (d, J=8 . 8Hz, 2H) , 

8 . 19 (s, 1H) . 

MS (FAB) m/z 428(M+H)\ 
Free compound: 

'H-NMR (4 0 0MHz , CDC1 3 ) ; 8 (ppm) 1 . 38 (s, 6H) , 2.67(t,J=5.2Hz,2H), 
2.78(t,J=5.2Hz,4H), 3.67-3.71(m,6H), 3.86(s,2H), 
7.02(d,J=8.8Hz,2H), 7.38(d,J=5. 6Hz, 1H) , 7 . 38 (d, J=5 . 6Hz , 1H) , 
7.74(s,lH), 8 . 04 (d, J=8 . 8Hz, 2H) . 

Plvampl n 291 .qynl-hpsiR of 6 - f 4 - ( 2 - mft t_hy 1 - 2 - 

hyrirnyyprnpoYy) phpnyl 1 - 4 - f 4 - f 2 - phpnyl pfhyl ) pi ppraz i n - 1 - 
yl ] thiPnn[V 2 -r]py riding 
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In the same manner as in Example 289, a yellow compound 
was obtained (485 mg, yield; 69%) from 4- (4- 
phenylethylpiperazin - 1 - yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
cjpyridine (605 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
me thylmagnesium bromide solution (1.2 ml). The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 140-142°C 

'H-NMR (4 00MHz, DMSO-d 3 ) ; 5 (ppm) 1.23(s,6H), 3.12-3.16 (m,2H), 

3.30-3.45<m,4H), 3.56(br-t,2H), 3.71<d,J=11.6Hz,2H), 

3 . 78 (s, 2H) , 4.23(d,J = 14.0Hz,2H), 7.05(d,J=8.8Hz,2H), 7.23- 

7.39(m,5H), 7.63(d,J=5.6Hz,lH), -7.79<d,J=5.6Hz,lH), 

8.01(d,J=8.8Hz,2H) , 8.18(s,lH) . 

MS ( FAB ) m/z 488 (M + H)\ 
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Free compound : 

" l H-NMR (4 0 0MHz" CDC1 3 ) ; d (ppm) 1.38(s,6H), 2 . 6 9 - 2 , 74 (m ,-2H ) , 

2.78 (t, J=4 . 8Hz, 4H) , 2 . 87 - 2 . 9 1 (m , 2H ) , 3 . 71 (t, J=4 . 8Hz, 4H) , 

3 . 86 (s, 2H) , 7 . 44 (d, J=8 . 8Hz, 2H) , 7 . 2 0 - 7 . 3 3 (m, 5H ) , 

7 . 33 (d, J=5 . 6Hz, 1H) , 7 .40 (d, J=5 . 6Hz, 1H) , 7 . 74 (s, 1H) , 

8 .05 (d, J=8 . 8Hz , 2H) . 

Kvamplp 2Qfi fiynt-hpsi g of 7 - M - p t.hy 1 pi pgra z i n - 4 - yl) - 5 - T 3 - ( 2 - 
hydroxys fhnyy) phenyl ] f u to [ 2 f 3 - r ] pyr-i rH n<=> d i hydrorhl or i dp 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as pale yellow crystals (215 
mg, yield; 83%) from 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 5 - 
bromof uro [2 , 3 - c] pyridine (200 mg) and 3- 
tributyls tannylphenoxye thyl acetate (563 mg) . 
Hydrochloride : 
m.p. ; 117-121°C 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.28(3H,t,J=7.2Hz), 3.07- 
3 . 18 (2H, m) , 3 . 56 (2H, t, J=14 . 8Hz) 3 . 6 1 ( 2H , d , J« 11 . 6Hz) , 
3.74(2H,t,J=5Hz), 4 . 7 2 ( 2H , d , J= 14 . 8hz) , 
6.93(lH,dd,J=8Hz,2.4Hz), 7.02(lH,d,J=2.4Hz), 




Et 
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7 . 34 (1H, t, J=8Hz) , 7 . 60 (1H, s) , 7.61 (1H, d, J=8Hz) , 7 . 71 (1H, s) , 
" 8 /15 <lH,d, J-=-2 .-4Hz) , 11 . 00 - 11 . 10X1H , br - _s ) . 
FAB-Mass; 368 (MH*) . 

Kvamplp 299 .qynMiPSi s of 7- (1 - fithy1pippra7in-4 - yl ) -'S- f4 - f^- 
hyHrnxyprnpyl \ phenyl ] fnrn[2 f ^ - r) pyr i rlinp rH hyrf-rorhl nridp 
{299 - 1 ) 1 - f A - Rrnmnphpnyl ) - 2 -propyn - 1 -ol 



In the same manner as in Example 139-1, the title compound 
was obtained as a yellow solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (19.804 g) and propargyl alcohol (4.5 ml) . 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 7 5 ( 1H , t , J= 6 . 4Hz ) , 
4 . 4 9 (2H, d, J=6 . 4Hz) , 7.30(2H,d,J=8.8Hz), 7 . 4 5 ( 2H , d , J= 8 . 8Hz) . 
{299-2} 'K - (4 - RrnmnphPTiyl ) - 1 - propanol 



In the same manner as in Example 139-2, the title compound 
was obtained as a brown solid (4.64 g, yield; 88%) from 3- 
(4 -bromophenyl ) - 2 - propyn - 1 - ol (5.276 g). 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.40(lH,br-s), 1.82-1.90(2H,m), 
2.67(2H,t,J=7.8Hz), 3.66(2H,t,J=6.2Hz), 7.07(2H,d,J=8.8Hz), 
7 . 40 (2H, d, J=8 . 8Hz) . 

{299 -~\) 4 - f 1 - ( f - Rn fyl di mpthyl si lyl oxy) propyl 1 - 1 - 
hrnmnhpn ?ptip 
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In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2.263 g, yield; 100%) from 
3 - (4 -bromophenyl) -l-propanol (1.513 g) and t- 
butyldimethylsilyl chloride (1.161 g) . 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0 . 04 (6H, s) , 0.90(9H,s), 1.76- 
1 . 8 3 (2H, m) , 2 . 6 3 (2H, t, J=7 . 8Hz) , 3.61(2H,t,J=6. 2Hz) , 
7 . 0 6 (2H, d, J=8 . 8Hz) , 7 . 3 9 ( 2H , d , J- 8 . 8Hz) . 

7 - M -F.l- hyl pi ppra?i n - 4 -yl ) -5 - f4 - (3- 
hyHroyyprnpyl \ phenyl 1 fnrn \ 2 . 3 - c 1 nvri di nfi 




I 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound as colorless crystals (recrystallized 
from ethanol/isopropyl ether) (417 mg , yield; 83%) from 4- 
[3- (t-butyldimethylsilyloxy) propyl] - 1 - bromobenzene (2.263 g) 
and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 5 -bromof uro [2,3-c] pyridine 
(380 mg) . 
Hydrochloride : 
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m.p.; 126-130 C 
- * H - NMR ( 4-0-0 MHz , DMSO - d 6 ) ; <5 (ppm) .1.. 2 8 (3H, t ( J=7 . 2 Hz) , 1.63- 
1 . 7 8 (2H,m) , 2 . 6 3 (2H, t , J = 7 . 8Hz) , 3 . 0 6 - 3 . 1 8 ( 4H , m) , 
3 .42 (2H, t, J=6 .4Hz) , 3 . 5 6 ( 2H , t , J= 1 4 . 4Hz ) , 3 . 6 0 ( 2H , d , J= 1 0 . 8Hz ) , 
4 .73 (2H, d, J=14 .4Hz) , 7 . 02 ( 1H , d , J= 2 . 4Hz ) , 7 . 2 6 ( 2H , d , J= 8 . 8Hz ) , 
7.65(lH,s) , 7 . 9 5 (2H, d, J=8 . 8Hz) , 8 . 1 3 ( 1H , d , J= 2 . 4Hz ) , 
11 . 05 (lH,br-s) . 
FAB - Mas S ; 366 (MH* ) . 

Fv^mplP 100 fiynthp s i r of 7 - M - ethyl pi neraz i n - 4 • vl ) - 5 - \4 - ( 3 - 



hyHrnvyhn tyl V phenyl 1 f nro \ 2 . 3 - el pvridi ne di hvdrochl ori de 

f^nn - 1 ) 4- ( 4 - RrnmnphPnyl ) - 3 - hn t vn - 2 - 0 1 

Br^ ^ 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (16.609 g) and 3-butyn-2-ol (4.526 g) . 
'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.55(3H,d,J=6.8Hz) , 
1 . 8 5 (1H, d, J = 5 . 2Hz) , 4 .71 - 4 . 78 (lH,m) , 7 . 3 4 ( 2H , d , J= 8 . 8Hz) , 
7 . 44 (2H, d, J=8 . 8Hz) . 

(100-2) 1 - ( 4 - RrnmnphPnyl ) - 1 -methyl - 1 -pronanol 



In the same manner as in Example 139-2, the title compound 





Me 
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was obtained as a brown oil (4.259 g, yield; 37%) from 4- 
T4 - bromopheny-1) - 3 -butyn - 2 - ol ..(.1.1- 7 9_l_g ). 

1 H-NMR(4 00MHz,CDCl 3 ) ; 6 (ppm) 1.2 3 (3H,d, J=6Hz) , 1.3 2 (1H, s) , 
1.70-1.79 (2H,m) , 2 . 5 9 - 2 . 7 6 ( 2H , m) , 3 . 7 6 - 3 . 8 6 ( 1H , m) , 
7.08(2H,d,J-8.8Hz), 7.40(2H,d,J=8.8Hz). 
nnn-^) 7- (1 -Fthy1pippra7in-4-yl) -5- f4- (3- 
hyHrnvy bnhyl ) phenyl 1 fnro f 2 . 3 -cl Dvridinft 



Me 




I 



3 - (4 -Bromophenyl ) - 1 -methyl - 1 -propanol (2 . 186 g) and 
t-butyldimethylsilyl chloride (1.575 g) were treated in the 
same manner as in Example 163-1, to give 4-[3-(t- 
butyldimethylsilyloxy) - 3 -methylpropan - 1 - yl ] - 1 - bromobenzene 
as a colorless oil (2.396 g) . Subsequently, the resulting 
compound was treated with 7 - ( 1 - ethylpiperazin - 4 -yl ) - 5 - 
bromofuro [2 # 3 - c] pyridine (404 mg) , in the same manner as in 
Example 167-2, to give the hydrochloride of the title compound 
as colorless crystals (recrystal-lized from e thanol / i sopropyl 
ether) (390 mg, yield; 69%) . 
Hydrochloride : 

586 



98046PCT 



o 



m.p. ; 175-177 C 
-'H-NMR (400MHz, DMSO- d 6 ) ; -fi..(ppm) 1 . 0 8 ( 3H # d , J= 6 Hz ) , 
1.28(3H,t,J=7.2Hz), 1 . 5 8 - 1 . 65 ( 2H # m) # 2 . 55 - 2 . 7 3 ( 2H , m) , 3.07- 
3.18 (4H,m) , 3.50-3.64 (5H,m) , 4 . 7 3 ( 2H , d , J= 1 4 . 8Hz ) , 
7.01<lH,d,J=2.4Hz), 7.26{2H,d,J=8. 8Hz) , 1 . 6 5 (1H, s) , 
7 . 9 4 (2H, d, J=8 . 8Hz) , 8 . 14 ( 1H , d , J=2 . 4 Hz ) , 1 0 . 9 5 ( 1H , br - s ) . 
FAB-Mass; 380 (MH + ) . 

F.vamplP 301 fiynfhPi ss of 7 - ( 1 - Et.hylpipftrazin - 4 - yl ) - 5 - f 4 - (2 - 
hyHrnyypfhnyy) pheny l ] f 11 ro f 2 r 3 - c 1 pyridi nfi oxal ate 
( 3 01 - 1 ) 7 - ( 1 - F.fhy1pippra?in-4-y 1 ) - 5 - hrnmnfn ro [ 2 r 3 - 
r»] pyri dinft 



Phosphorus oxychloride (20.214 g) and phosphorus 
tribromide (40 ml) were added to 3 - cyanome thyl - 2 - 
f urancarboxylic acid (9.046 g) synthesized according to Bull. 
Soc. chim. Fr . , No. 5-6, 11-270, 1978, and the resulting mixture 
was stirred at 140°C for 3 hr. After cooling as it was, ethanol 
was added thereto in small portions until exothermic reaction 
was ceased. The reaction solution was evaporated, and to the 
resulting residue was added 1 - ethylpiperazine (240 ml) , and the 
resulting mixture was stirred for 20 min, and then evaporated. 
The resulting residue was partitioned between ethyl acetate and 




Et 



587 



98046PCT 



water . The resulting organic layer was washed with water , dried 

(over MgSOj and evaporated. The resulting residue was 

purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow solid (9.594 g, yield; 56%). 

1 H-NMR(400MHz / CDCl 3 ) ; 6 (ppm) 1.14 (3H, t, J = 7.2Hz) , 
2 .47 (2H, q, 7 J= . 2Hz) , 2 . 5 8 ( 4H , t , J=5 . 2Hz ) , 3 . 92 ( 4H , t , J= 5 . 2Hz) , 
6.64 (1H, d, J = 2Hz) , 7 . 02 (1H, s) , 7 . 60 ( 1H , d , J = 2Hz ) . 

( -7) A - Rrnmnphpnnyyprhyl a nf >tat<* ot compound identified bv 
t-hp following analy gis data and syn thet i c. procedures 



2 - Bromophenol (26.128 g) was dissolved in N,N- 
dimethylf ormamide (70 ml), followed by the addition of 2- 
bromoethyl acetate (32.224 g) and potassium carbonate (21 g) , 
and the mixture was stirred at 100°C overnight. After cooling 
as it was, the resulting insoluble matters were filtered off. 
The resulting filtrate was evaporated, and the resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a pale yellow oil (33.915 g, yield; 87%). 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 2.10(3H,s), 4.14(2H,t,J=4.6Hz), 
6.80(2H,d,J=8.8Hz), 7.38(2H,d,J=8. 8Hz) . 

( - ^ ) d -Tri hnt-yl .gfannyl phprmvypthyl flCRtatP or Compound 

iHpnfi fipfi by thp following an alysis data and — Syn thet i C 
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(Bu) 3 Sn 




O 



Y 



Me 



O 



O 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (3.452 g, yield; 35%) from 
4 -bromophenoxyethyl acetate (5.182 g) and bis ( tributyl tin) (11 
ml) . 

2 H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 8 8 ( 9H , t , J- 7 . 2Hz ) , 1.00- 
1 . 05 (6H,m) , 1 . 27 -1 . 37 (6H,m) , 1 . 4 8 - 1 . 57 ( 6H , m) , 2 . 10 <3H, s) , 
4 . 17 (2H, t, J = 4 . 8Hz) , 6 . 9 1 ( 2H , d , J= 8 . 8Hz) , 7 . 3 7 ( 2H , d , J= 8 . 8Hz) . 
HOI -4) 7.(1 -Kf hyl pi pPT-R7.i n - 4 - v 1 ) - 5 - \ 4 - f 2 - 

hyHrnvypfhnyy) phenyl ] f n ro f 2 . 3 - c 1 pyri dinPOXfll ate 



7 - (1 - Ethylpiperazin- 4 -yl) - 5 -bromof uro [2 , 3 - c] pyridine 
(564 mg) and 4 - tributyl s tanny lphenoxye thyl acetate (3.452 g) 
were treated in the same manner as in Example 161-3, and the 
resulting product was dissolved -in ethanol (16 ml) , followed 
by the addition of a IN aqueous solution of sodium hydroxide 
(6 ml), and the mixture was stirred at 70°C for 1 hr. The 




O 



N 



Et 
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reaction mixture was evaporated, and then partitioned between 
ethyl' aceta te-and water . - The^resul ting organic. layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . Then, the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as colorless crystals (417mg, 
yield; 90%) . 
Oxalate : 
m.p . ; 14 5-152°C 

X H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1 . 1 9 ( 3H , t , J = 7 . 2Hz ) , 
2.98(2H,q,J=7.2Hz), 3.14-3.22(4H,m), 3.72(2H, t , J=5Hz) , 
3.96-4.10(4H,br-s), 4.02(2H, t, J=5Hz) , 6 . 98 (1H, d, J-2Hz) , 

6 . 9 9 (2H, d, J=8 . 8Hz) , 7.57(lH,s), 7.98(2H,d,J=8. 8Hz) , 

8 . 10 (1H, d, J = 2Hz) . 
FAB-Mass ; 368 (MH* ) . 

Fvampl ^ "3 02 RynfTiPgiR of 7-J1 -pfhyl pipprazin-4 - yl ) -S- (4- 
[ (jz) - 7 - hyrirnyy- 1 -methyl Pthoyy] phenyl } furn [2 , 3 - n] pyridine 
di hydr nrhl nridp 




I 
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In the same manner as in Example 301-4, the hydrochloride 

~of -the-title compound was obtained as a pale yellow amorphous 

(348 mg, yield; 67%) from 7 - (1 - ethylpiperazin-4 -yl) - 5 - 
bromofuro [2 , 3 -c] pyridine (373 mg) and 2-(4- 

tributylstannylphenoxy) - (R) - 2 - methylethyl acetate (889 mg) . 
Hydrochloride : 

*H - NMR (4 0 0 MHz , DMSO - d 6 ) ; 8 (ppm) 1.21(3H,d,J=6.4Hz), 
1.28(3H,t,J=7.2Hz), 3.06-3.18(4H,m), 

3 .46 (1H, dd, J=ll . 2Hz, 5Hz) , 3 . 56 ( 2H , dd , J= 1 1 . 2Hz, 5 . 6Hz) , 3.56- 
3.62 (3H, m) , 4 . 8 8 - 4 . 9 0 ( 1H , m) , 4 . 7 1 ( 2H , d , J= 14 . 4Hz ) , 
6 . 99 (2H, d, J=8 . 8Hz) , 7 . 0 0 (1H, d, J=2Hz) , 7 . 59 (1H, s) , 
7.9 6 (2H, d, J=8 . 8Hz) , 8.12 (lH,d, J=2Hz) , 1 1 . 1 5 ( 1H , br - s ) . 
FAB - Mass ; 382 (MH + ) . 

FvampIP "30^ gynthPR ic; of 7 - M - fithvl D i pfira zin-4-vl) -5 - { 4 - 
r (S) -2 - hyHrnxy - 1 -mpfhyl pMi ox yl pbpnvl > f urn \2 . 3 - C 1 pyridine 
r\ i hyH T-or-h 1 nride 




I 

Et 

In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - e thylpiperazin - 4 - y 1 ) - 5 - 
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bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 
- - tributylstannylphenoxy) - (S) - 2 -methylethyl acetate (889 mg) . 
Hydrochloride : 

1 H-NMR(400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 1 ( 3H , d , J= 6Hz ) , 
1.28(3H,t,J=7.2Hz), 3.05-3.18(4H / m), 

3 . 4 6 (1H, dd, J = ll . 2Hz, 4 . 8Hz) , 3 . 54 ( 1H , dd , J= 1 1 . 2Hz f 5 . 6Hz) , 
3.6 0(4H, t, J=11.2Hz) , 4 . 4 3 - 4 . 5 0 ( 1H , m) , 4 . 7 1 ( 2H , d , J- 14 . 4 Hz ) , 
6 . 99 (2H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J = 2 . 4Hz) , 7 . 5 0 (1H # s) , 
7 . 9 6 (2H, d, J=8 . 8Hz) , 8 . 1 3 ( 1H , d , J = 2 . 4Hz) , 1 1 . 2 0 ( 1H , br - s ) . 
FAB -Mass ; 382 (MH*) . 

Fvampl p 104 fiynl-hPRi s of 7 - M - pf hyl pi pprazin - 4 -yl ) - 5 - f 4 - 
f ( - 9-hyHrnyyprnpnyyl phenyl 1 f uro \2 . 3 - ol nvri dine 
rH hyrirnrhl nridp 




I 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and 2-(4- 

tributylstannylphenoxy) - (S) - 1 - methylethyl acetate (889 mg) . 
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Hydrochloride : 

^ _ 'H -NMRX^O.OMHz , DMSpjrd 6 ) ; A (ppm) 1 . 1 5 ( 3H , d , J= 6 . 4Hz ) , 

1.28(3H,t,J=7. 2Hz) , 3 . 0 5 - 3 . 1 8 ( 4H , m) , 3 . 57 ( 2H , t , J= 14 . 4Hz ) , 

3.59 (2H,d, J= 12.4Hz) , 3 . 7 9 - 3 . 8 8 ( 2H , m) , 3 . 9 2 - 4 . 00 ( 1H , m) , 

4 . 71 (2H, d, J=14 . 4Hz) , 6 . 9 8 ( 2H , d , J= 8 . 8Hz) , 6 . 9 9 (1H, d, J=2Hz) , 

7.6 0(lH,d, J=2Hz) , 7.6 0 (1H, s) , 7 .99 ( 2 H , d , J = 8 . 8Hz ) , 

8.12(lH,d,J=2Hz) , 11.65(lH,br-s) . 

FAB-Mass; 382 (MH + ). 

S F.vampl <=> IPS SynfhPR "i s of 7 - (1 - Pthyl pi ppra 7 -in-4-y1)-S-f4- 

Jl [ ( P ) -2 -hyrirny ypmpnyyl phenyl 1 furn \2 . 3 - cl pyr i rii n<=? 

*j ri i hyrirnrhl nriiip 

3 Me 




In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(73 mg, yield; 17%) from 7 - { 1 - ethylpiperazin - 4 -yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 

tributylstannylphenoxy) - (R) - 1 -me thylethyl acetate (920 mg) . 
Hydrochloride : 

*H - NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.15(3H,d,J=6.4Hz) , 
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1.28(3H,t,J=7.2Hz), 3.06-3.18(4H,m), 3.52-3.62(4H,m), 3.79- 
- 3 . 88 (2H,m) , 3 . 91-3 . 99 <lH,m) , 4 .72 (2H, d, J = 14 . 8Hz) , 

6 . 9 8 (2H, d, J=8 . 8Hz) , 6.99 (1H, d, J=2Hz) , 7 . 6 0 (1H, s) , 

7 . 97 (2H, d, J=8 . 8Hz) , 8 . 12 ( 1H , d, J = 2Hz ) , 1 1 . 1 0 ( 1H , br - s ) . 
FAB-Mass; 382 (MH* ) . 

Ry^mpi ^ ^Ofi Sy n the si s of 7 - ( 1 - ethyl pi per a z i n - 4 - yl ) - 5 - [4 - ( 3 - 
hyrirnyy - VmPthyl hii fnvy) phenyl 1 furnf^. 3 - rA pyri rH ne 
rH hyrirnrhl nride 

- 1 ) 7 - M -Kthylpi ppra7in - 4 - yl ) - 5 - f ( 4 - 
Pl-hnyyrarhnnyl mpfhnyyl phenyl } fnrnf^. pyri rlinp 



In the same manner as in Example 161 - 3 , the titled compound 
was obtained as a colorless oil (484 mg, yield; 80%) from 
7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - c] pyridine (465 
mg) and ethyl 2 - ( 4 - tr ibu tyl s tanny lphenoxy ) ace ta te . 
l H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16(3H,t,J = 7.2Hz), 
1.31(3H,t,J=7.2Hz), 2.50(2H,q,J^7.2Hz), 2.65(4H,t,J=5Hz), 
3.99(4H,t,J=5Hz), 4.29(2H,q,J=7.2Hz), 4.67<lH,s), 
6 . 7 3 (1H, d, J = 2 . 4 Hz) , 6 . 9 7 ( 2H , d , J= 8 . 8Hz) , 7 . 3 2 <1H, s) , 



O 
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7.61(lH,d, J=2.4Hz) , 7 . 9 8 ( 2H , d , J= 8 . 8Hz ) . 

(mfi-^) 7- M -Kf b y1pipprfl7in-4-y1 ) - 5 - f4- ( 3 - hvdrpXV - 3 - 
m^byl h n tnvy) phenyl 1 furn f 2 . 1 - c 1 nvr i d i n Pfi i h vd r och 1 ori dp 



In the same manner as in Example 260-3, the hydrochloride 
of the titled compound was obtained as a colorless solid (435 
mg, yield; 75%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] furo [2 , 3 -c] pyridine (484 mg) 
and 3M methylmagnesium bromide/ether solution (2 ml) . 
Hydrochloride : 
m.p. ; 123-125°C 

1 H - NMR (4 00MHz , DMSO- dj ; 6 (ppm) 1.20(6H,s), 1.28(3H,t,J=7.2Hz) 
3.10-3.18(4H i m) / 3.56(2H,t,J-14. 4Hz) , 3 . 6 0 ( 2H , d , J= 1 1 . 2Hz ) , 
4.71(2H,d, J=14.4Hz) , 6.99(2H,d,J=8.8Hz), 7.00(lH,d,J=2Hz), 
7.60(lH,s) , 7.98(2H,d,J=8.8Hz), 8 . 12 (1H, d, J=2Hz) , 11 . 05- 
11 . 15 <lH,br-s) . 
FAB-Mass ; 396 (MH + ) . 

F.vampi ^ ^07 Synthesis of 7 - ( 1 - ethyl pi pera z i n - 4 - yl ) - 5 - 

(franR-P - [4 - (7 -hyHrnvyPl-hnvy) phenyl 1 pthpnyl lfurof2.V 
r.]pyririinp oxalate 




Me, 



Me 



Et 
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I 

Et 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (106 mg , 
yield; 17%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - 
clpyridine (372 mg) and 2 - ( 4 - vinylphenoxy ) e thanol (264 mg) . 
Oxalate : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.21(3H,t,J=7.2Hz), 

3 . 03 (2H, q, J = 7 . 2Hz) , 3 . 1 6 - 3 . 2 6 ( 4H , m) , 3.71(2H, t, J«5Hz) , 

3.94-4.14(4H,m), 3.99(2H,t, J=5Hz) , 6 . 94 ( 2H , d , J= 8 . 8Hz) , 

6 . 97 (1H, d , J-2Hz ) , 7 . 0 8 (1H, d, J=16Hz) , 7 . 15 (1H, s) , 

7 .46 (1H, d, J=16Hz) , 7.53 ( 2H , d , J= 8 . 8Hz ) , 8 . 0 8 ( 1H , d , J= 2Hz ) . 

FAB -Mass ; 394 (MH + ) . 

PYampiP ^Oft gyni-hPfiiR of 7 - f 1 - e th vl r> i r> e . r a 7 . i n - 4 - y 1 ) - 5 - 
(trans-^ - r 7 - (9. -hydrnvypf hnvy) phenyl 1 pthpnvl ) f uro \2 . 3 - 
1 pyri f^inp ova 1 a te 




I 
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In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (366 mg, 
yield; 67%) from 7 - ( 1 - e thy lpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - 
c] pyridine (372 mg) and 2 - (2 - vinylphenoxy) ethanol (246 mg) . 
Oxalate : 

*H - NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1.21(3H,t,J=7.2Hz) , 

3 . 0 2 (2H, q, J = 7 . 2Hz) , 3 . 1 4 - 3 . 2 6 ( 4H , m) , 3.80(2H, t, J=5Hz) , 

4 . 0 5 (2H, t, J = 5Hz) , 6 . 9 6 { 1H , dd , J = 7 . 8H z , 7 . 4Hz) , 

6.9 8 (lH.d, J- 2.4Hz) , 7.0 3 ( 1H , d , J= 8 . 2Hz ) , 7.16 (1H, s) , 

7.2 3 (1H, dd, J=8.2Hz,7.4Hz) , 7 . 24 ( 1H , d, J= 15 . 6Hz ) , 

7 . 65 (1H, dd, J = 7 . 8Hz, 2Hz) , 7 . 8 8 { 1H , d , J= 1 5 . 6Hz) , 

8 . 09 (1H, d, J = 2 . 4Hz) . 

FAB -Mass ; 394 (MH*) . 

PvaiDpiP 109 gynt-hPfi -ig nf 1 - ( 1 - e t.hvl n i ne r a z i n - 4 - vl ) - 3 - f 4 - ( 2 - 

hyHrnxy- ? -mPth y l prnpnyy) nhenvl 1 1 SOmiinnl i HP fl i h vdroch 1 OT i de 

) 1 - M -F.thy1pip pra7in - 4 - y 1 ) - 3 - \ ( 4 - 
Pthnvyr^rhnnyl mPthovy) phenyl 1 i Rnmii nol i TIP or COItlPmind 
idpnti f ipri by 1-h<=> fnllnw ing ^n^lysis data — and — synthetic 
prnnp.Hnrps 
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In the same manner as in Example 161-3, the title compound 
was obtained as a pale yellow oil (473 mg. 73%) from 1-(1- 
ethylpiperazin-4 -yl) - 3 -bromoisoquinoline (480 mg) and ethyl 
2 - (4 - tributylstannylphenoxy) acetate . 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 1 . 17 ( 3H , t , J = 7 . 2Hz ) , 
1.32(3H. t. J-7.2HZ) . 2 . 55 ( 2H , q , J=7 . 2Hz ) , 2 . 7 5 ( 4H , t , J= 4 . 4Hz ) . 
3.58(4H, t, J=4.4Hz) . 4 . 2 9 ( 2H , q , J=7 . 2Hz ) , 4.68(2H,s), 
7 .01 (2H, d, J=8 . 8Hz ) . 7.43 ( 1H , ddd , J = 8Hz , 7Hz , 1 .2Hz) . 
7.56(lH,ddd, J=8Hz, 7Hz, 1.2Hz) . 7.61(lH,s), 7 . 76 (1H, d, J = 8Hz) . 
8.06 (1H, d,J= 8Hz ) , 8 . 12 (2H, d, J=8 . 8Hz) . 
(7nq- 2) _ret->iyipip p -r*7r-in-4-vl ) - 3- f4 - ( 2 - hyd rnxy - 2 - 

ma fhy1 prnpnvv^ n h ^nyl 1 i snqui nnl 1 TIP d 1 h Vd TOCh 1 OT 1 d P Or 

rn^pnurrt ^^fifiPfl hv fhp following analysis rlata and 

gynt-hp l-i procpdll rp S 



in the same manner as in Example 260-3. the hydrochloride 
of the title compound was obtained as yellow crystals (172 mg, 
yield; 36%) from 1 - ( 1 - e thy lpiperaz in - 4 - y 1 ) - 3 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] isoquinoline (473 mg) and 3M 
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methylmagnesium bromide/ether solution (1.8 ml). 

Hydrochloride: 

m.p.; 129-134°C 

> H -N M R(400MHz.DMSO-d 6 ); 8 (ppru) 1.21(6H.s>, 1 .31 <3H. t.J-7 .2Hz> . 
3 . 20(1 H, q , J = 7.2H Z ,.3.22(lH (qiJ = 7.2H Z ), 3 . 3 1 ( 1H . t . J- 11 - 2Hz ) . 
3.34(lH.t.J.11.2Hz). 3.60<2H.d.J-1.2Hz>. 3.77(2H.s). 
3.95(2H.d.J=13.6Hz) , 7 . 0 5 ( 2H . d . J= 8 . 8Hz ) . 

7 .55(lH.ddd (J =8Hz,7Hz,1.2Hz), 7 . 70 <1H. ddd, J-8HZ . 7Hz , 1 . 2Hz) . 
7 . 93 (lH.dd.J-8Hz.l.2Hz). 7.98(lH.s). 8.07(lH.dd.J-8Hz.l.2Hz). 

8.13(2H.d.J=8.8Hz). 11 . 15 ( 1H. br - s> . 
FAB - Mass ; 406 (MH*). 

Exampl^Lil aoxtheais- nf 1 - M - eth Y JLpip_ rM-* 7 i n -4 -YlU I^ 



OH 




In the same manner as in Example 177. the title compound 
was obtained as a brown solid (1-222 g, yield; 77%) from 1- 
phenyl-2-propyn-l-ol (858 mg) and 1 - ( 1 - ethylpiperaz in - 4 - 
yl) -3-bromoisoquinoline (1.386 mg) . 

The resulting compound was converted into a hydrochloride 

in a conventional manner. 
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Hydrochloride : 

m..p. .; . 2 03t2 09°C 

Free form: 

x H-NMR(400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 5 ( 3H , t , J = 7 . 2Hz ) , 

2 . 54 (2H, q, 7 J= . 2Hz) , 2.72(4H,t,J=4.4Hz), 3.51(4H,t,J=4.4Hz), 

5 .76 (1H, s) , 7.32-7.53(5H,m), 7 . 59 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7.65-7.70(3H,m) , 8 . 04 ( 1H , dd , J= 8Hz , 1 . 2Hz ) . 

ESI - Mass ; 372 (MH*) . 

EXflTTipl e 311 Syn t.hpsi R of 1 - ( 1 - gfhyl pi ppra 7in-4-y1 ) - ft - 

mpf.hyl - 3 - (A • rhP t hoxyph pny 1 ) i snqn innl i n<=> hydror-h 1 nririp 
(311-1) 2 . 6 - Pi mpt.hyl -N-mpfhyl hpn^ami Hp nr rnmpnnnri i dpn f i f i ^n 1 
by the following analygis data and synMiPhir prnrpdnrPR 



In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (10.761 g, yield; 100%) from 
2 , 6 - dimethylbenzoic acid (10.125 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 2 . 31 (6H, s) , 3 . 02 ( 3H , d , J = 4 . 8Hz ) , 

5 . 64 (1H, br-s) , 7.01{2H,d,J=8Hz), 7.15(lH,t,J=8Hz). 

M 1 1 - 21 ft -Mpfhyl - ^ - (4 -mpfhoxyphpnyl ) i anqu innl i n - 1 - (2H) - on p 





OMe 
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In the same manner as in Example 10 , the title compound 
was obtained as a colorless solid (168 mg, yield; 2%) from 
2, 6 -dimethyl -N-methylbenzamide (4.986 g) and anisonitrile 
(4 . 128 g) . 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 2.96(3H,s), 3.88(3H,s), 

6.65 (1H,S) , 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 18 ( 1H , d , J=7 . 6Hz ) , 

7 . 38 (1H, d, J = 7 . 6Hz) , 7 . 4 7 (1H, t, J = 7 . 6Hz) , 7.74(2H,d,J=8. 8Hz) , 

10.41 (lH,br-s) . 

(311-3) 1 - M -Kt.hylpipftrazin-d.yl ) -fl-mPl-hyl - ( A - 
mpthnyyphpnyl ] i snqn innli n^hyri-rnrVi 1 nririp 




5-Methyl-3- ( 4 - methoxyphenyl ) i soquinol in - 1 - (2H) -one 
(168 mg) was treated in the same manner as in Example 252 -3, 
to give the hydrochloride of the title compound ( recrys tallized 
from ethanol/isopropyl ether) (215 mg, yield; 78%) as yellow 
crystals . 
Hydrochloride : 
m.p. ; 248-253°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(3H,t,J=7.2Hz), 2 . 68 (3H, s) , 
3 . 20 (1H, q, J = 7 . 2Hz) , 3 . 2 2 ( 1H , q, J = 7 . 2Hz ) , 3 . 3 1 ( 1H , t , J= 1 0 . 5Hz ) , 
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3 . 3 4 (1H, t, J=10 . 5Hz) , 3.48(2H,t,J=13. 6Hz) , 
.3-. 60 <2H, d, .J- 1.0 . 5Hz) , 3.81 (3H, s) , 3.93 (2H, d, J*13 . 6Hz) , 
7 . 05 (2H, d, J = 8 . 8Hz) , 7 . 4 4 (1H , dd, J=8 . 2Hz, 6 . 8Hz) , 
7 . 5 4 (1H, d, J=6 . 8Hz) , 7 . 9 3 ( 1H , d , J= 8 . 2Hz) , 7 . 9 3 (1H, s) , 
8 . 18 (2H, d, J=8 . 8Hz) , 1 0 . 9 5 ( 1H , br - s ) . 
ESI -Mass; 3 62 (MH*) . 

Kyampl p ^12 Synth ft si S Of 1 - M - Pthyl pi ppra <7. i n - A - y 1 ) - 4 - 

methyl - 3 - (4 -mftthoxyphenyl ) i soquinol ine. hydrochl ori de 



In the same manner as in Example 252-3, l-(- 
e thylpiperazin - 4 - yl ) -4-chloro-3- (4- 

methoxyphenyl) isoquinoline (318 mg) , 3M methylmagnesium 
bromide/ether solution (5.3 ml) and [1,3- 

bis (diphenylphosphino) propane] nickel (II) chloride (70 mg) 
were dissolved and suspended in toluene (14 ml) , and then the 

o 

mixture was stirred m nitrogen atmosphere at 80 C for 4 days 
and treated, to give the hydrochloride of the title compound 
as a pale yellow amorphous (36 mg, yield; 10%) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO~d 6 ) ; 6 (ppm) 1.30(3H,t,J=7.2Hz), 2.52(3H,s) 




OMe 
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3.18 (lH,q, J = 7 .2Hz) , 3 . 19 ( 1H , q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 10 . 7Hz ) , 
3 .-3 2 ( 1 H-, t J = 1 0 . 7 Hz ) _ 3 , 4 7 - 3 . 5 6 { 4 H , m \ , 3 . 81.(.3H f _s ) , 
3.85(2H,d, J=13.6Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz ) , 7 . 5 6 ( 2H , d , J= 8 . 8Hz ) , 
7 . 6 5 <1H, t, J=8 . 4 Hz) , 7 . 8 3 ( 1H , t , J= 8 . 4 Hz ) , 8 . 08 (1H, d, 8 '. 4Hz) , 
10 .30 (1H, br- s) . 
ESI-Mass; 362 (MH*) . 

FvampiP m .qynfhPR i.g of i - f 1 - ( 2 - c. ya noe t.h vl ) d i Tie r a z i n - 4 - 
y 1 ) - ^ - (4 -mPthnvyphpnyl ) A gogni nnl i n p> riihydrochl oride or 
rnmpmind iiipnfifipd by thp. fnllnwing analysis data and 
gynt-hp>1- -i r prnrfidnrftS 

OMe 




• 2HC1 



CN 



In the same manner as in Example 236 -3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol) (346 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (319 mg) and 3- 
bromopropioni trile (100 ml) . 
Hydrochloride : 
m.p . ; 164 - 166°C 

1 H - NMR { 4 0 0MH z , DM SO - d 6 ) ; <5 (ppm) 3 . 2 3 ( 2H , t , J = 7 . 2Hz) , 3.38- 
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3 . 54 (4H,m) , 3 . 57 (2H, t , J = 7 . 2Hz) , 3 . 6 0 - 3 . 6 8 ( 2H , br - d) , 

3.81(-3H,s), 3. .96-4. 04 (2H,br-d) 7 . 0 5 ( 2H , d , J= 8 . 8Hz ) , 

7.56 (1H, ddd, J- 8Hz , 7Hz ,1.2Hz), 7 . 7 0 (1H, ddd, J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 93 (1H, d, J=8Hz) , 7.98 (1H, s) , 8 . 07 (1H, d l J=8Hz) , 

8 . 13 (2H, d, J=8 . 8Hz) . 

ESI -Mass ; 373 (MH*) . 

F-vampi p ^14 fiynthfiR is of 1 - f 1 - ( carbamoyl methvl ) pi dpta z i n - 4 - 
yl] - ^ - (A -mPthnvyphPnyl ) i Ftogninol infi d i hvdrochl or i de 



In the same manner as in Example 236 -3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (228 mg, yield; 
50%) from 1 - piperaz inyl - 3 - ( 4 - me thoxyphenyl ) isoquinoline (319 
mg) and bromoacetamide (166 mg) . 
Hydrochloride : 
m.p. ; 15 3-155°C 

X H - NMR ( 4 0 0 MHz , DM SO - d 6 ) ; 8 (ppm) 3.46-3.57(4H,m), 3 . 58- 
3 . 66 (2H, m) , 3 . 81 (3H, s) , 3.92-4.02(2H,br-d), 4 . 05 (2H, s) , 
7.05(2H,d,J=8.8Hz), 7 . 55 (1H, ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 




OMe 



N 
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7.70 <1H, ddd, J=8Hz, 7 Hz, 1 . 2Hz) , 7 . 7 3 (1H, s) , 7 . 9 3 ( 1H , d , J= 8Hz ) , 
7T9-7UHVS)'.- 8.06(lH,d, J=8Hz) , 8.07(lH,s), 
8.13 (2H,d, J=8.8Hz) . 
ESI -Mass; 377 (MH*) . 

FYamplP IIS fiynfhPs i g of 1 - (4-gf.hyl sul f rm yl pi nera z i n - 1 - vl ) - 
1 - (A -mpt-hnvyphpnyl ) i snqn i nnl i hydrorhloridfi 

OMe 




• HCl 



1 - Piperazinyl - 3 - ( 4 - me thoxyphenyl ) i soquinol ine (140 mg) 
was dissolved in te trahydrof uran (2 ml), followed by the 
addition of trie thylamine (0.12 ml) and ethynyl sul f onyl 
chloride (0.08 ml), and the mixture was reacted for 2 hr . The 
reaction solution was partitioned between ethyl acetate and a 
2N aqueous solution of sodium hydroxide . The resulting organic 
layer was washed with water and brine and dried. The resulting 
product was recrystallized from hexane/ethyl acetate, to give 
the title compound (139 mg, yield; 77%) . The resulting compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

X H -NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H), 
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3.18 (q, J = 7 . 2Hz, 2H) , 3 . 52 (br, 8H) , 3 . 83 (s, 3H) , 

7 ..07 (d, J_=8 ._aHz,.2H)_, 7 . 57 (d, J=8 . OHz, 1H) , 7 .72 (d, J=8 . OHz, 1H) , 
7.94 (d, J= 8.0Hz, 1H) , 7.9 5 (s, 1H) , 8 .10 (d, J=8 . OHz, 1H) , 

8 . 14 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 412(M+H)\ 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 4 4 ( t , J = 7 . 6Hz , 3H) , 

3 . 05 (q, J = 7 . 6Hz, 2H) , 3 . 61 (br, 8H) , 3 . 8 8 (s , 3H) , 

7 . 01 (d, J=8 . 8Hz , 2H) , 7.47 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 

7.60 (ddd, J- 8 .4,8.0,1. 2Hz, 1H) , 7.68(s,lH),7.80(d,J=8. OHz , 1H) , 

8 V 01 (d, J=8 .4Hz, 1H) , 8 . 09 (d, J=8 . 8Hz, 2H) . 

F.v^mpl <=> ^16 .^ynt-hpsi s of 4 - p i ppr i d i nvl - 6 - T4 - (2 -methyl - 2 - 
hyHrnyyprnpnyy) phenyl ] fhi ftnn f V ? -rl pyri dine hyrirochl oride 




In the same manner as in Example 289, an oil was obtained 
from 4- [4- ( t - bu toxycarbonyl ) piperaz in - 1 - yl ] -6- (4- 
hydroxyphenyl) thieno [3 , 2 - c] pyridine (87 2 mg) , ethyl 
bromoacetate (0.32 ml) and 3 . 0M ethylmagnesium bromide/THF 
solution (1.7 ml). THF (10 ml) and a 5N aqueous solution of 
hydrochloric acid (2 ml) were added to the resulting oil, and 
the mixture was heated under reflux at 60°C for 20 min. The 
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reaction solution was cooled, and then basif ied with an aqueous 
solution of saturated sodium bicarbonate. _ Then, the mixture 
was extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (534 mg, yield; 66%) . The 
resulting free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as white crystals. 
Hydrochloride : 
m.p. ; 154-156°C 

^-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.23 (s, 6H) , 3.34(br,4H), 
3.73 (br, 4H) , 3 .78 (s, 2H) , 7 . 04 (d, J=8 . 8Hz, 2H) , 

7 . 62 (d, J=5 . 2Hz, 1H) , 7 . 7 7 ( d , J= 5 . 2 Hz , 1H ) , 8 . 09 (d, J-8 . 8Hz, 2H) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 384 (M+H)\ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 37 (s, 6H) , 3 . 12 (t, J=4 . 8Hz , 4H) , 
3 . 61 (t, J = 4 . 8Hz, 4H), 3 . 86 (s, 2H) , 7 . 00 (d, J=8 . 8Hz, 2H) , 
7 . 32 (d, J = 5 . 6Hz, 1H) , 7 . 39 (d, J=5 . 6Hz, 1H) , 7 . 73 (s , 1H) , 
8 . 04 (d, J=8 . 8Hz , 2H) . 

Rvampl p ^117 fiynthpsi s of 7 - M - g t h y l pinprazin-4 - vl ) - 5 - [4 - ( 3 - 
hydrnyyprnpnvy) phpnyl ] f urn f V r] pyri riinp d i hvfirorhl ori dft 
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o 



OH 



O 



• 2HC1 




N 



Et 



In the same manner as in Example 161-2, the hydrochloride 
of the title compound was obtained as a colorless amorphous (353 
mg, yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and l-(4- 
tributyls tannylphenoxy) - 3 - tetrahydropyranyloxypropane 
(1.404 g) . 

'H-NMR (4 00MHz # DMSO-d 6 ) ; 6 (ppm) 1.28(3H,t,J=7.2Hz), 

1.86 (2H, qui, J=6 . 4Hz) , 3.06-3.18(4H,m), 3 . 5 0 - 3 . 6 2 ( 6H , m) , 

4 . 07 (2H, t, J=6 . 4Hz) , 4 . 7 2 ( 2H , d , J= 14 . 4Hz ) , 6 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 

7 . 00 (1H, d, J=2Hz) , 7 . 6 0 (lH,m) , 7 . 97 ( 2H , d , J= 8 . 8Hz ) , 

8 . 12 (1H, d, J=2Hz) . 

FAB-Mass; 3 8 2 ( MH* ) . 

F.YampIP ^1fi ^ynMiP^ i c; n f i - ( 4 - pthyl pipprazin-1 - v l) - 3 - ( 4 - 
mf*1-hoxypheny1 ) i snqu i nol inp hyrirnrhl or i rie 
R-1 ) 1 .Rpn7y1 -4 - (1 -pfhynyl Ipi ppridinp 
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Ethyl'triphenylphosphonium bromide (25 g) was suspended 
in tetrahydrof uran (100 ml) , followed by the addition of 60% 
sodium hydride (2.68 g) under ice-cooling, and the mixture was 
stirred at room temperature for 2 hr. The reaction solution 
was ice-cooled again, followed by the addition of 1-benzyl- 
4-piperidone (11.55 g) , and the resulting mixture was stirred 
at room temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/hexane system) , to give 
the title compound as a colorless oil (6.08 g, yield; 52%). 
'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.57(3H,d,J=6. 8Hz) , 
2.19(2H,t,J=5. 6Hz) , 2 . 2 6 ( 2H , t , J= 5 . 6Hz) , 2 . 4 0 ( 2H , t , J= 5 . 6Hz) , 
2.41(2H,t,J=5. 6Hz) , 3 . 51 (2H, s) , 5.18(lH,q,J=6. 8Hz) , 7.22- 
7 . 36 (5H, m) . 

f ^ 1 R - 7 ) A-Ki-hyTp-ippririinft 
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H 




1 -Benzyl - 4 -( 1 - ethylene) piperidine (6.084 g) was 
dissolved in methanol (60 ml) , followed by the addition of 20% 
palladium hydroxide/carbon catalyst (617 mg) , and the resulting 
mixture was stirred in hydrogen atmosphere overnight at room 
temperature. After the resulting insoluble matters were 
filtered off, the resulting filtrate was evaporated and 
partitioned between methylene chloride and an aqueous solution 
of saturated sodium bicarbonate; the resulting organic layer 
was dried (over MgSOJ and evaporated, to give the title compound 
as a pale yellow oil (1.042 g, yield; 28%). 
'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 0 . 89 (3H, t, J = 7 . 2Hz) , 1.18- 
1 . 3 3 (5H,m) , 1 . 75 (2H, d, J=12Hz) , 2 . 6 6 ( 2H , t , J = 11 . 6Hz ) , 
3.19(2H,d,J=llHz), 5 . 00 (1H, br-s) . 
f ^1 ft - 1 - -yl) - ^ - (4 - 

me thoxyphpnyl ) i sngn innli np'hydrorh l nridp 




N • HC1 
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l-Chloro-3- (4 -methoxyphenyl) isoquinoline (405 mg) and 
- - -4 -ethy-lpiper-idine (16-8- mg) were dissolved in N,N- . 

dimethylformamide (5 ml), followed by the addition of 
triethylamine (251 ml), and the mixture was stirred at 80°C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
^ ~ acetate/hexane system) . Then the resulting product was 
:J: converted into a hydrochloride in a conventional manner, and 

z\ then recrystallized from ethanol/isopropyl ether, to give the 

Hf hydrochloride of the title compound as a colorless crystals (87 

u mg, yield; 13%) . 

hf Hydrochloride: 
^ m.p . ; 109-114°C 

D 'H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 0 . 92 ( 3H , t , J = 7 . 2Hz ) , 1.30- 

1.38 (2H, br-quin) , 1.40-1.53(3H,m), 1.80-1.90(2H,br-d), 
3.02-3.12(2H,br-t), 3.88-3.98(2H,br-d), 7 . 0 5 ( 2H , d , J= 8 . 8Hz) , 
7 . 5 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.72 (1H, ddd, J=8Hz , 7 Hz, 1 . 2Hz) , 
7 . 83 (1H, s) , 7 . 9 0 (1H, d, J=8Hz) , 8 . 0 3 ( 1H , d , J= 8Hz ) , 
8 . 05 (2H, d, J-8 . 8Hz) . 
ESI -Mass; 347 (MH + ) . 

RvampIP 119 Synthpsi g of 1 - fN- ^ -Hi mpfhyl ami nn) Pthvl 1 -N- 

mPfhylaminnl - 1 - (A - m pfhnyyphpny 1 V i Rogni nol 1T1R 
c\ i hy^r nrhl nriHp 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in ethanol/isopropyl ether) (433 mg, yield; 
58%) from 1 - chloro- 3 - (4 - me thoxyphenyl ) isoquinoline (514 mg) 
and N, N, N - trimethyle thylenediamine (4.8 ml). 
Hydrochloride : 
m.p. ; 160-162°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 2 .79 (3H, s) , 2 . 81 (3H, s) , 
3 . 13 (3H, s) , 3 .45 (1H, t, J=6 .4Hz) , 3 . 4 6 ( 1H , t , J= 6 . 4Hz) , 
3 . 81 (3H, s) , 3 . 87 (2H, t ( J-6.4Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz) , 
7 . 52 (1H, ddd, J=8Hz , 6 . 8Hz , 1 . 2 Hz) , 

7 . 61 (1H, ddd, J=8Hz ( 6 . 8Hz, 1 . 2Hz) , 7.87(lH,s), 7 . 8 9 ( 1H , d , J = 8Hz ) , 
8.11(2H,d,J-8.8Hz), 8 . 18 (1H, d, J=8Hz) , 10 . 08 (1H ( br- s) . 
ESI - Mass ; 336 (MH*) . 

FlY^mplP 120 fiynfhppi ^ of 1 - (4 -mnrphol inyl) - 1 - (4 - 
mp thoxyphenyl ) i snq n i nol i np hydrochl OT i dfi 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in ethanol) (371 mg, yield; 56%) from 1- 
chloro- 3 - (4 -methoxyphenyl) isoquinoline (468 mg) and 
morpholine (3.1 ml) . 
Hydrochloride : 
m.p.; 137-139°C 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 3.38(4H,t,J=4.4Hz), 3.80(3H,s), 
3 . 87 (4H, t, J = 4 .4Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz) , 
7 . 51 (1H, ddd, J=8 . 4Hz , 7 Hz , 1 . 2Hz ) , 

7 . 66 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 89 (1H, d, J=8Hz) , 7 . 9 0 (1H, s) , 
8.07(lH,d,J=8.4Hz), 8.13(2H,d,J=8.8Hz). 
ESI -Mass ; 321 (MH*) . 

F.Y^inpl p ^21 .^ynrhpsis of 1 - M - fsth yl - 2 - 

pyrrnl i Hi nyU mpthyl ami nr> - V ( 4 -mpthnxyphfinyl ) 1 SOCm inoline 
di hyrirnrhl nri de 
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OMe 




In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as a brown amorphous (85 mg, 
yield; 11%) from 1 - chloro - 3 - ( 4 - methoxyphenyl ) isoquinol ine 
(486 mg) and 2 - aminome thyl - 1 - e thylpyrrol idine (5.2 ml). 
Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 1.18(3H,t,J=6.8Hz), 1.20- 

1 . 35 (lH,m) , 1.85-2.00(4H,m), 2 . 15 - 2 . 25 ( 1H , m) , 3.03- 

3 . 15 (2H,m) , 3.35-3.45(lH,m), 3 . 5 0 - 3 . 6 0 ( 1H , m) , 3.85- 

3 . 95 <lH,m) , 3 . 95 - 4 . 05 (1H, m) , 4 . 1 5 - 4 . 2 5 ( 1H , m) , 

7.05(2H,d,J=8.8Hz), 7.47(lH,s), 7 . 5 0 - 7 . 5 8 ( 1H , m) , 7.66- 

7 . 7 5 (1H, m) , 7 . 8 2 (1H, d, J=8 . 4Hz) , 7 . 9 8 ( 2H , d , J= 8 . 8Hz) , 8.38- 

8 . 54 (lH,m) . 

ESI -Mass; 362 (MH + ) . 

Kvampl p ^22 fiynt-hpgis of "3 - f 4 - mpthnvyphpnyl ) - 1 - f 2 - (2 - 
pyri riyl ) pt.hyl ] aminoi snqn innl inp hydrnrh Inride 
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In the same manner as in Example 10-1, the free compound 
of the title compound was obtained (107 mg, yield; 69%) from 
l-chloro-3 - (4 -methoxyphenyl) isoquinoline (117 mg) and 2- (2- 
aminoethyl) pyridine (0.52 ml). The resulting free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 138-140°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 3.30(t,J = 7.2Hz,2H), 3.83(s,3H), 

4.01(br-t,2H), 7.40(d,J=8.8Hz,2H), 7.37(dd,J=7.6,5.6Hz,lH), 

7 . 43 (s, 1H) , 7 . 45 ( t, J=8 . 0Hz, 1H) , 7 . 49 (d, J=7 . 6Hz , 1H) , 

7 . 62 ( t, J=8 . 0Hz , 1H) , 7 .76 (d, J=8 . 0Hz, 1H) , 7.89 (t, J=7 . 6Hz, 1H) , 

8.10(d,J=8.8Hz,2H), 8 . 20 (d, J=8 . 0Hz , 1H) , 

8 . 54 (dd, J=5 . 6 , 0 . 8Hz , 1H) . 

MS (FAB) m/z 356 (M+H) + 

Free compound: 

l H-NMR(400MHz,CDCl 3 ) ; 5 (ppm) 3 . 27 ( t , J= 6 . 4Hz , 2H) , 3.88(s,3H), 
4.11-4.16(m,2H), 6.40 (br- t, 1H), 6.99(d,J=8.8Hz,2H), 
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7 . 16 (ddd, J-7 . 6 , 4 . 8, 1 . 2Hz, 1H) , 7 . 23 (d, J = 7 . 6Hz , 1H) , 7.32(s,lH), 

-* 7.38 (dt,-J=8.0-, 1.2 Hz ,-lH) 7 . 54 (dt , J= 8 . 0 , 1 . 2Hz„, 1H) . 

7 . 61 (dt, J = 7 . 6, 2 . OHz, 1H) , 7 . 6 9 (d, J=8 . OHz , 1H) , 
7 .75 (d, J=8 . OHz, 1H) , 8 . 1 3 ( d , J= 8 . 8Hz , 2H ) , 
8 . 62 (dd, J=4 . 8, 1 .2Hz, 1H) . 

Fvamplp "32^ fiynthp^i r of 1 - [ 2 - ( 4 -mnrphnl inyl ) ftthyl 1 ami no - 3 - 
{A -mgl-hovyphpnyl \ i snqni nnlinft d i hyrirorhl nride 



l-Chloro-3- (4-methoxyphenyl) isoquinoline (405 mg) and 
4 - (2-aminoethyl)morpholine (394 mg) were dissolved in N,N- 
dimethylf ormamide (5 ml) , followed by the addition of potassium 
carbonate (415 ml), and the resulting mixture was stirred at 
120°C overnight. The reaction mixture was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOJ and evaporated. The resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system) . Then, the resulting 
product was converted into a hydrochloride in a conventional 
manner, and then recrys tal 1 i zed from e thanol / isopropyl ether, 
to give the hydrochloride of the title compound as pale yellow 




OMe 
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crystals (190 mg, yield; 27%) . 

Hydrochloride: 

m.p.; 135-136°C 

l H - NMR (4 00MHz , DMS0-d 6 ) ; 8 (ppm) 3.28-3.52(2H,m), 3.48- 

3 . 5 6 (2H,m) , 3 . 81 (3H, s) , 3 . 84 - 3 . 94 ( 4H , m) , 4 . 06 - 4 . 16 (4H , m) , 

7.05(2H,d,J=8. 8Hz) , 7 . 47 (1H, s) , 7 . 5 0 - 7 . 5 8 ( 1H , m) , 7.66- 

7 . 78 (1H, m) , 7.82(lH,d,J=8Hz), 7.94-8.06(2H,m), 8.40- 

8 .58 (lH,m) . 

ESI-Mass; 364 (MH* ) . 

Pvampl f> 3 24 yn fhpfii R of 1-(1-Tmida^n1y1)-^>f4- 
mpfhnyyphpnyl ) i snq n i nnl i hydrorrhl nridp 



l-Chloro-3- ( 4 - me thoxyphenyl ) i soquinol ine (405 mg) and 
imidazole (204 mg) were dissolved in N , N - dimethyl f ormamide (5 
ml), followed by the addition of 60% sodium hydride (60 mg) , 
and the resulting mixture was stirred at 80°C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , and then the resulting product was 
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converted into a hydrochloride in a conventional manner, to give 
- - -t-he hydrochloride of the- title compound as a pale yellow- - 
amorphous (255 mg, yield; 53%) . 
Hydrochloride: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3.83(3H,s), 7.10(2H,d,J=8. 8Hz) , 
7.90-7.96(2H,m), 8 . 00 (1H, s) , 8 . 17 - 8 . 2 3 ( 3 H , m) , 8 . 40 (1H, s) , 
8 . 69 (1H, s) , 9.80 (1H, s) . 
ESI -Mass; 302 (MH* ) . 

Fxampl f> 325 fiynthpsi s of 1 - [4 - ( p i pf>T-i d i n - 1 -yl )pippriHin-1 - 

yl ] - ^ - (4 - mPthnyyphpnyl ) i snqn innlinp r\ -i h ydrnhrl oritip 

OMe 




* 2HC1 



In the same manner as in Example 321, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrys tallized in e thanol /i sopropyl ether) (278 mg, yield; 
40%) from 1 - chl oro - 3 - ( 4 - me thoxyphenyl ) i soquinol ine (405 mg) 
and 4- (piper idin - 1 - yl ) piper idine (425 mg) . 
Hydrochloride: 
m. p . ; 22 3 - 238°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.67-1.75(lH f m), 1.78- 
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1.86(4H,m), 1.97-2.09(2H,m), 2.19-2.26(2H,m), 2.90- 
-3-. 0 8 ( 5H ,-nv) -, -3.36-3. 5 0 ( 3H , m) , 3 . 80 (3H, s) , 3 ..96-4 ..04 (2H,m) , . 
7 . 04 (2H, d, J=8 . 8Hz) , 7 . 5 3 (1H, ddd , J=8Hz, 7Hz ( l. 2Hz) , 
7 . 67 (1H, ddd, J= 8 Hz, 7Hz,1.2Hz), 7 . 89 (1H, s) , 7 . 90 (1H, d, J=8Hz) , 
8.01 (1H, d, J=8Hz) , 8 . 12 (2H, d, J=8 . 8Hz) . 
ESI -Mass ; 402 (MH*) . 

F.vampl <=> 126 .gynthpsi s of 1 - M . 4 r S r 6 - tptTrihyflrnpyrimi d i n - 1 - 
y 1 ) . ^ - ( A -mPl-hnvyphpnyl ) -j snqn innl inp hydrochloride 



In the same manner as in Example 324, the hydrochloride 
of the title compound was obtained as a brown amorphous (80 mg, 
yield; 13%) from 1 -chloro- 3 - (4 - me thoxypheny 1 ) isoquinoline 
(405 mg) and 1 , 4 , 5 , 6 - te trahydropyr imidine (370 mg) . 
Hydrochloride : 

'H-NMR (4 0 0MHz, DMSO- d 6 ) ; <5 (ppm) 2 . 2 4 ( 2H , qui , J= 5 . 6Hz ) , 
3.58(2H,t,J=5.6Hz), 4.15(2H,t,J=5.6Hz), 7.09(2H,d,J=8. 8Hz) , 
7 . 74 (1H, ddd, J=8Hz,7Hz,1.2Hz), 7 . 88 ( 1H, ddd, J=8Hz,7Hz,1.2Hz) , 
8.11(lH,d,J=8Hz), 8.13(lH,d,J=8Hz), 8.16(2H,d,J=8.8Hz), 
8.50(lH,s), 8.91(lH,d,J=6Hz), 11.02(lH,br-s). 
ESI -Mass ; 318 (MH*) . 

FlyampIP 127 fiynfhPRi s of 1 ■ (1 - Pfhyl homopi pprazin - 4 -yl ) - 3- 
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(A.mPl-hnvyphpnyl ) i fin gninnl 1 np d i hyd roc h 1 or i de 



- .f 32.7 - 1 V ( 1 ■ Fn rmyl hnmnpi pp.ra 7 in - 4 - vl ) -3- (4- 



TTiprhoxyphpny l ) i soqui nol ine 




OMe 



c 




CHO 



In the same manner as in Example 2, the title compound 
was obtained as a brown oil (3.173 g, yield; 68%) from 1- 
chloro - 3 - (4 -methoxyphenyl ) isoquinol ine (3.506 g) and 1- 
f ormylhomopiperazine (5 g) . 

X H-NMR (4 00MHz f CDC1 3 ) ; 6 (ppm) 2.06-2.16(2H,m), 

3 . 59 (1H, t, J=6Hz) , 3 . 67 - 3 . 98 (5H,m) , 3 . 85 (3H, s) , 3.83- 

3 . 91 (2H,m) , 6 . 9 9 (1H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J= 8 . 8Hz) , 

7.41(0. 5H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 4 2 (0 . 5H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 55 (0 .5H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 56 (0 . 5H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7.58(lH,s), 7 . 7 4 ( 1H , d , J= 8H z ) 
7.99(0.5H,d,J=8Hz), 8 . 0 0 ( 0 . 5H , d , J= 8Hz ) , 8 . 0 5 ( 1H , d , J= 8 . 8Hz) , 
8 . 06 (1H, d, J=8 . 8Hz) , 8.14(0.5H,s), 8.18(0.5H,s). 
(327 - 2) 1 - ( 1 -Knmnpipprazinvl ) - 3 - (4 - 
mPt-hnvyphpnyl ) A snqu i nol i np 
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OMe 



o 



H 



In the same manner as in Example 23 6, the title compound 
was obtained as a pale yellow solid (2.467 g, yield; 84%) from 
1 - ( 1 - f orraylhomopiperazin - 4 -yl) - 3 - (4 - 
methoxyphenyl) isoquinoline (3.173 g) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 2 . 01 - 2 . 08 ( 2H , m) , 

3.09(2H,t,J=5.8Hz), 3.20-3.23 (2H,m), 3.85-3.90(7H,m) / 

7 . 00 (2H, d, J-8 . 8Hz) , 7 . 3 9 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2H z ) , 7.53<lH,s), 

7 . 5 5 (1H, ddd, J- 8Hz, 7 Hz, 1 . 2Hz) , 7 . 7 4 ( 1H , d , J- 8Hz ) , 

8 . 10 (2H, d, J=8 . 8Hz) . 

(19.7-1) 1 - M -Rf.hylhnmnpiperazin-4-yll - 3- (4- 
mpthoyyphpnyl ) i Rnqninnl i n^'hydrochloridfi 



In the same manner as in Example 236, the hydrochloride 
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of the title compound was obtained as yellow crystals 
(recrys'tariized from ethanol/isopropyl ether) (228 mg, yield; - 
82%) from 1- (1 -homopiperazinyl ) -3- (4- 

methoxyphenyl) isoquinoline (355 mg) and 1-bromoethane (87 ml) . 
Hydrochloride : 
m.p. ; 124-125°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.28(3H,t,J=7.2Hz), 2.15- 

2.25(lH,m), 2 . 30 - 2 . 45 (1H, m) , 3.15-3.28(3H,m), 3.50- 

3 . 60 (2H, m) , 3.68-3.78(2H,m), 3 . 80 (3H, s) , 3 . 9 0 - 4 . 08 ( 2H , m) , 

4.10-4.18 (lH,m) , 7 . 03 (2H, d, J=8 . 8Hz) , 

1 .48 (1H, ddd, J=8.4Hz,7Hz,1.2Hz) , 

7 . 6 5 (1H, ddd, J= 8 . 4Hz , 7Hz , 1 . 2Hz ) , 7 . 80 (1H, s) , 

7 . 87 (1H, d, J=8 . 4Hz) , 8.04(lH,d,J=8.4Hz), 8 . 1 0 < 1H , d , J= 8 . 8Hz) , 
10 . 62 (1H, br-s) . 
ESI-Mass; 362 (MH*) . 

Fvampl o Synthpsi r of 3 - ( 4 - m e t.hoxyph ftny 1 ) - 1 - ( 4 - 

pfhylpi ppra ?in-1 -yl )mpMiy1 i snqn i no! \ ne oxa latfi 



3- (4 - Me thoxyphenyl ) - 1 - chloroisoquinol ine (3.25 g) was 
dissolved in te trahydrof uran (30 ml) , followed by the addition 
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of 3 . OM ethylmagnesium bromide diethyl ether solution (12 ml) 
and-NiCl 2 - (dppp) (50 mg) a t 0°C. Af ter -the mixture was reac ted 
overnight at room temperature, the resulting reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride and extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
evaporated, to give 3- (4 -methoxyphenyl) - 1 -methylisoquinoline 
as an oil (3.3 g, yield; 100%). 

To the resulting oil (3.3 g) were added chloroform (30 
ml) and m- chloroperbenzoic acid (MCPBA , 4.4 g) under ice- 
cooling, and the mixture was reacted at room temperature for 
1 hr. To the resulting reaction solution was added a 2N aqueous 
solution of sodium hydroxide, and the mixture was stirred 10 
min, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and then 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system), to give 3- (4 -methoxyphenyl) -1- 
methyli soquinol ine N - oxide as a y el low oil (2.42 g, yield; 76%) . 

To the resulting oil (2.4 g) were added chloroform (10 
ml) and p - toluene sul fonyl chloride (1.9 g) , and the mixture was 
reacted at 50°C overnight. To the reaction solution was added 
an aqueous solution of saturated sodium bicarbonate, and the 
mixture was stirred for 10 min and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and purified by silica gel column chromatography 
(hexane/ethyl acetate system), to give 3- (4 -methoxyphenyl) ■ 
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1 -chloromethylisoquinoline (783 mg, yield; 30%). 

In -the same manner as in Example 1, the title compound 

was obtained (995 mg, yield; 99%) from 3 - (4 -methoxyphenyl ) - 
1 -chloromethylisoquinoline (783 mg) and ethylpiperaz ine (0.57 
ml) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 219-221°C 

X H-NMR (4 00MHz, DMSO-d 5 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 

2.87(br,4H), 3.04<q,J = 7.2Hz,2H), 3.14(br,4H), 3 . 84 (s, 3H) , 

4 . 26 (s, 2H) , 7.09(d,J=8.8Hz,2H), 7.62(dt,J-8.4,1.2Hz,lH), 

7 . 76 (dt, J = 8 . 4 , 1 . 2Hz , 1H) , 8.01(d,J-8.4Hz,lH), 

8 . 19 (d, J=8 . 8Hz, 2H), 8 .28 (s, 1H) , 8 . 4 3 ( d , J= 8 . 4 Hz , 1H ) . 

MS ( FAB) m/z 362(M+H)\ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.08(t,J=7.2Hz,3H) , 
2.42(q,J=7.2Hz,2H), 2 . 50 (br , 4H) , 2.72(br,4H), 3.88(s,3H), 
4 . 20 (s, 2H) , 7.03(d,J=8.8Hz,2H), 7.52(t,J=8.4Hz,lH), 
7.63(t,J=8.4Hz,lH), 7.82(d,J=8.4Hz,lH), 7.90(s,lH), 
8.11(d,J=8.8Hz,2H), 8.45(d,J=8.4Hz,lH). 

Ry^mpl ^ SynthPRi pi of 1 - (4 - Kfhyl pippra7i n - 1 -yl ) - 3 - f ^ - ( 7 - 

hydroxy e t.hoxy ) phenyl 1 isoqu inoline di hydrochl or i rie 
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OH 



According to the methods of Examples 10-1 and 10-2, 
1- (4 - ethylpiperazin- 1 -yl ) -3- [2- (t- 

butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.59 g) was 
obtained from N-methyl - 2 -methylbenzamide (5.97 g) and 3- 
methoxybenzoni trile (5.33 g) . 

The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- [2- (t- 
butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.58 g) was 
dissolved in te trahydrof uran (5 ml) , to which was then added 
1 . 0M tetrabutylammonium fluoride/ tetrahydrof uran solution 
(1.42 ml ) , and the mixture was stirred for 7.5 hr . The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate. The resulting solution was washed with water (four 
times) and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chloroform/me thanol 
system) , to give 0 . 32 g of the free compound of the title compound 
as a pale yellow oil. 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
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from ethanol/ether, to give 0.34 g of the title compound as a 

_ - yellow powder. - — ._. _ _ . 

Hydrochloride : 

*H-NMR (40 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 
2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 7 (br - t , 4H) , 3.59 (br- t, 4H) , 
4 . 02 ( t, J = 4 . 5Hz , 2H) , 4 . 2 0 ( t , J-4 . 5Hz , 2H) , 

6 . 9 4 .(dd, J=2 . 6 , 8 . 2Hz, 1H) , 7 . 3 8 ( t , J=8 . 0Hz , 1H) , 7.47 (br - t, 1H) , 
7.59 (br- t, 1H),7.70(S,1H),7.75 (br-d, 1H ) , 7 . 7 9 (d , J- 8 . 0Hz, 1H) , 
7.82 (br- t, 1H) , 8 . 08 <d, J=8 . 4Hz , 1H) . 
MS ( FAB) m/z 378(M+H) + . 

Examp] f> 3 3 0 Synthpsi of 1 - ( 4 - Kf-hyl pippra7in-1 - yl ) - ^ - ( 4 - 
Pfhovyphftnyl ) i Rnqn iT inlinP rH hyd-ronhl nridp. 



According to the method of Example 7, l-(4- 
e thylpiperaz in -1-yl) -3- (4- hydroxyphenyl ) i soquinoline was 
obtained . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N , N - dime thy 1 f ormami de (2 ml) and stirred under 
ice-cooling. The resulting 1- ( 4 - ethylpiperaz in - 1 - y 1 ) -3- (4- 
hydroxyphenyl ) i soquinol ine (0.25 g) described above was added 
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thereto, and the mixture was stirred at room temperature for 
35 min. _ The mixture was again ice -cooled, followed by the 
addition of ethyl iodide (90 ml) , and the mixture was stirred 
in nitrogen atmosphere at 50°C for 1.5 hr . Water was added to 
the reaction solution, and then extracted with ethyl acetate. 
The resulting extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.22 g of 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

X H-NMR <4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H) , 

1 .44 ( t, J-7 . 0Hz, 3H) , 2 . 54 (q, J = 7 . 2Hz, 2H) , 2 . 74 (br- t, 4H) , 

3.5 8 (br-t,4H) , 4.08 (q, J=7 . 0Hz , 2H) , 6.9 8 ( d , J= 8 . 8Hz , 2H) , 

7 .41 (br- 1, 1H) , 7 . 54 (br- t, 1H) , 7.60(s,lH), 7 . 7 4 ( d , J= 8 . 0Hz , 1H ) , 

8 . 05 (d, J=8 . 4Hz , 1H) , 8 . 11 (d, J-8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 197-198°C (decomp.) 

^-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 
1.37(t,J=6.8Hz,3H), 3.20-3.27 (m,-2H), 3.31-3.39(m,2H), 
3 . 51 (br- t , 2H) , 3.62(br-d,2H), 3.98(br-d,2H), 
4.10(q,J=6.8Hz,2H), 7.05(d,J-9.2Hz,2H), 7.57(br-t,lH), 
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7 . 7 2 (br- 1, 1H) , 7 . 9 5 (d, J=8 . OHz , 1H) , 7 . 9 9 (s, 1H) , 

8-. l(Ud,.J>8 ..4Hz, 1H) , _8.14 (d, J=9.2Hz,2H) , 10 . 86 (br - s , 1H) . _ 

MS (FAB) m/z 362 (M+H) *. 

RvamplP .qynrhPR i g of i - (4 -Pf.hyl ninerazin ■ 1 -vl ) -3- f4 - (3- 

hyHrnyyprnpnvy) phe nyl 1 i snqn innlinp d i hydrochl ori de 



According to the method of Example 7, l-(4- 
ethylpiperazin- 1 -yl) - 3 - (4 - hydroxyphenyl ) isoquinoline was 
obtained . 

Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N , N - dimethyl f ormamide (4 ml) and stirred under 
ice-cooling. The resulting 1- ( 4 - ethylpiperaz in - 1 - yl ) -3- (4- 
hydroxyphenyl) isoquinoline (0.49 g) described above was added 
thereto, and the mixture was stirred at room temperature for 
25 min. The mixture was' again ice-cooled, followed by the 
addition of 3 -( te trahydropyrany loxy ) propyl bromide (0.50 g) , 

o 

and the mixture was stirred in nitrogen atmosphere at 50 C 
overnight. Water was added to the reaction solution, and then 
extracted with ethyl acetate. The resulting extract was washed 
with water and brine, and dried over magnesium sulfate. The 





N 
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solvent was evaporated, and the resulting residue was purified 
by . silica _gel .column chromatography (chlorof orm/me thanql 
system), to give 0.66 g of the tetrahydropyranyl - protected 
compound of the titled compound as a pale yellow oil. 

Methanol (5 ml) and 2N hydrochloric acid (5 ml) were added 
to the protected compound (0.65 g) described above, and the 
mixture was left as it was at room temperature for 1.5 hr. The 
solvent was evaporated, and then a 5N aqueous solution of sodium 
hydroxide was added to the resulting residue. The mixture was 
extracted with ethyl acetate . The resulting extract was washed 
with brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/me thanol system) , to 
give 0.43 g of the free compound of the title compound as a pale 
yellow oil. 
Free form: 

"H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.18(t,J = 7.4Hz,3H) , 
2 . 08 (quintet , J=6 . 0Hz , 2H) , 2 . 56 (q , J=7 . 4Hz , 2H) , 2 . 7 6 ( br - t , 4H ) , 
3.58 (br- t, 4H) , 3 . 9 0 ( t , J= 6 . 0Hz , 2H) , 4 . 20 ( t , J=6 . 0Hz , 2H) , 
7.00(d,J=8.8Hz,2H), 7 . 4 3 (br - t , 1H) , 7.56(br-t,lH), 7.61(s,lH), 
7 . 76 (d, J = 7 . 6Hz, 1H) , 8 . 0 6 ( d , J= 8 . 4 Hz , 1H ) , 8 . 12 (d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the titl« compound as a yellow powder . 
Hydrochloride : 
m.p.; 112-113°C (decomp.) 
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X H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 1.32(t,J=7.4Hz,3H), 
- - 1 .90-( quintet , J=6..-2Hz ,. 2H) r .3 . 22 - 3 ..28 (m,.2H) , .3.. 3 4.-3- 4.8..(m,j4H.) , _ 
3 .59 (t, J=6 .2Hz, 2H) , 3.64 (br-d,2H) , 4 . 0 0 (br-d, 2H) , 
4 . 11 (t, J=6 . 2Hz, 2H) , 7 . 06 (d, J=8. 8Hz, 2H) , 7 . 57 ( br - 1 , 1H) , 
7.72(br-t,lH), 7 . 95 (d, J=8 . 4Hz, 1H) , 8 . 0 0 (s, 1H) , 
8.10(d,J=8.0Hz,lH), 8 . 14 (d, J=8 . 8Hz, 2H) , 1 0 . 3 7 (br - s , 1H ) . 
MS ( FAB) m/z 392(M+H) + . 

Fvampl p> n2 j=:yrt1-hp>P!-is of 1 ■ (4 - pfhyl pi pftra ?i n ■ 1 -yl) - (3.4- 
Pt-byl pnpdi nyyphpnyl ) i-sn qin nnli'np hyrlrnnhl nri dp 




According to the method of Example 10 - 1 , N- methyl - 2 - 
methylbenzamide (5.97 g) and 3 , 4 - ethylenedioxybenzoni trile 
(6.41 g) were reacted, to give 3- (3,4- 
ethylenedioxyphenyl ) isoquinol in - 1 - one (3.58 g) . 

The resulting 3 - (3,4 - e thylenedioxyphenyl ) isoquinolin- 
1-one (1.94 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - (3,4- ethyl enedioxypheny 1 ) isoquinoline . The resulting 
compound was reacted, as it was, with N - e thylpiperaz ine (6 ml) 
at 100°C overnight. The reaction solution was evaporated, and 
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to the resulting residue were added ethyl acetate and purified 
water. -The-.re.sul.t.ing ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 1.63 g of the free compound of the title compound as a pale 
yellow oil . 
Free form: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2.55(q, J=7.2Hz,2H) , 2 . 7 5 ( br - t , 4H) , 3 . 57 (br - t , 4H) , 4.32(s,4H), 

6 >95 (d, J- 8 .4Hz , 1H) , 7.43 (br-t, 1H) , 7.56 (br- t, 1H) , 7 . 5 9 (s, 1H) , 

7 . 6 6 (dd, J=0 . 8 , 8 . 4 Hz, 1H) , 7 . 7 4 - 7 . 7 7 (m , 1H ) , 

8 . 05 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p. ; 141-143°C 

'H-NMR (4 0 0MHz, DMS0-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,,3H), 3.20- 
3 . 26 (m, 2H) , 3 . 3 0 - 3 . 3 7 (m , 2H ) , 3 . 5 1 (br - t , 2 H ) , 3 . 6 2 (br - d , 2H) , 
3 . 97 (br-d, 2H) , 4.30(s,4H), 6 . 9 8 ( d , J= 8 . 4Hz , 1H ) , 7 . 5 8 ( br - t , 1H ) , 
7.68-7.74(m,3H), 7.95(d,J-8. 0Hz, 1H) , 7 . 9 9 (s, 1H) , 
8.09(d,J=8.4Hz,lH) , 11 . 01 ( s , 1H) . 
MS (FAB) m/z 376(M+H)\ 

Ryamplp m ^ynthpfii r of 1 • U ■ pt-hyl pipprazin - 1 -yl ) - V f4- (3- 
mpt-hnvyprnpyl ) phpnyl ] i s nqn innl itip dihydrochloride 
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According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (3.75 g) and 4 - (3 -me thoxypropyl ) benzonitrile 
(4.40 g) were reacted, to give 3- [4- (3- 
methoxypropy 1 ) phenyl ] i soquinol in - 1 - one (1.98 g) . 

The resulting 3- [4- (3- 
methoxypropyl ) phenyl ] isoquinolin - 1 - one (1.85 g) was reacted 
with phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 1 - chloro - 3 - [4 - ( 3 - 

me thoxypropyl ) phenyl] isoquinoline . The resulting compound 
was reacted, as it was, with N - e thy 1 piper a z ine (6 ml) at 100°C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/me thanol system), to 
give 0.63 g of the free compound of the title compound as a pale 
yellow oil . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.15(t,J=7.2Hz,3H), 1.88- 
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1.95(m,2H), 2 . 52 (q, J = 7 . 2Hz, 2H) , 2 . 7 1 - 2 . 74 (m, 6H) , 3.33<s,3H), 
. .3.-3-9 (t, J=6 . 4Hz, 2H) , 3 . 56 (br-t, 4H) , 7 .27 (d, J=8 . OHz, 2H) , 

7 .41 (br- 1, 1H) , 7 . 53 (br- t, 1H) , 7 . 6 4 (s, 1H) , 7 . 73 (d, J=8 . OHz, 1H) , 
8 . 04 (d, J=8 . OHz, 1H), 8 . 08 (d, J=8 . OHz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the free compound of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 191-192°C (decomp.) 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.06(t,J=7.2Hz,3H), 

1 . 33 ( t, J=7 . 4Hz, 3H) , 1.81-1.88(m,2H), 2 . 6 8 ( br - t , 2H ) , 3.19- 

3.25(m,2H), 3.25(s,3H), 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3.35(t,J-6.4Hz,2H) , 

3 . 54 (br- t, 2H) , 3.62 (br-d, 2H) , 3.99 (br-d, 2H) , 

7 . 34 (d, J=8 . 4Hz, 2H) , 7.60 (br-t, 1H) , 7.74 (br-t, 1H) , 

7 . 98 (d, J=8 . OHz , 1H) , 8 . 06 (s , 1H) , 8.11-8.13(rn,3H), 11 . 09 (br- 

s, 1H) . 

MS (FAB) m/z 390(M+H)\ 

Kxampl p ^4 fiynl-hPfii s of 1 - ( 4 - pthyl pipfirazi n - 1 - y "1 ) - ^ - F 4 - ( n - 
bn 1-yl Iphpnyl ] i snqn innl i tip rin hyrirnrhl nri dfi 
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According to the method of Example 10-1, N-methyl-2- 
- - -methylbenzamide (4.28 g) and 4- (n_-butyl) benz.onitri.le_ (4 . 57 g) 
were reacted, to give 3 - [4 - (n - butyl ) phenyl ] isoquinol in - 1 - one 
(2.51 g) . 

The resulting 3 - [4 - (n- butyl) phenyl ] isoquinol in - 1 - one 
(2.44 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3- [4- (n-butyl) phenyl] isoquinol ine . The resulting compound 
was reacted, as it was, with N - e thylpiperaz ine (11 ml) at 100°C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 1.78 g of the free compound of the title compound as a pale 
yel low oil . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0.95(t,J=7.2Hz,3H) , 
1.18<t,J=7.2Hz,3H), 1.35-1. 44 (m,2H), 1.61-1. 68 (m,2H), 
2.55(q,J=7.2Hz,2H), 2.67 (t, J=7 . 8Hz , 2H) , 2.76 (br-t, 4H) , 
3 ..59 (br- t, 4H) , 7 . 2 8 (d , J= 8 . 4Hz , 2H) , .7 .44 (br-t, 1H) , 7.57(br- 
t,lH), 7 .67 (s, 1H) , 7. 78 (d, J = 8.0Hz, 1H) , 8 . 0 6 - 8 . 0 9 (m , 3H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
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Hydrochloride: 

-m;p". ; - 190-1~92°C (decomp. ) - _ . .. . _ . . _ 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 0 . 9 2 ( t , J= 7 . 4 Hz , 3H ) , 1.29- 

I . 3 9 (m, 5H) , 1 . 5 6 -1 . 64 (m, 2H) , 2.64 (t, J=7 . 6Hz, 2H) , 3.19- 
3.26(m,2H), 3 . 30-3 . 39 (m, 2H) , 3 . 54 - 3 . 63 (m , 4H) , 3 . 9 8 (br - d , 2H ) , 
7.33(d,J=8.4Hz,2H), 7.60(br-t,lH), 7.74 (br - t, 1H) , 

7 . 98 (d, J=8 . 0Hz, 1H), 8 . 05 (s, 1H) , 8.11(d,J=8.4Hz,2H), 

II . 33 (br-s, 1H) . 

MS (FAB) m/z 374(M+H)\ 

Kvamplft ^15 Syn Mips i k of 1 - -Pthy l pi ppr3 7i n - 1 -yl) - (4- 
mpfhnyypyri rH n - 2 -yl ) i snqn inn l inp r)i hy^rnrhl nri dp. 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (4.96 g) and 2 - cyano - 4 -me thoxypyridine (4.46 
g) were reacted, to give 3 - (4 -me thoxypyridin - 2 - 
yl ) isoquinolin - 1 - one (2.51 g) . 

The resulting 3 - (4 -me thoxypyridin - 2 -yl) isoquinolin- 1 - 
one (0.85 g) was reacted with phosphorus oxychloride (10 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - ( 4 - me thoxypyridin - 2 - yl ) i soquinol ine . The resulting 




OMe 
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compound was reacted, as it was, with N- ethylpiperazine (2.5 
ml)- at 10 0-G overnight ... The. reaction- solution .was evaporated,, 
and to the resulting residue were added ethyl acetate and 
purified water. The resulting ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chloroform/me thanol 
system) , to give 0 . 4 0 g of the free compound of the title compound 
as a pale yellow oil. 
Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 8 (ppm) 1 . 1 8 ( t , J= 7 . 2 Hz , 3H ) , 
2 . 56 (q, J = 7 . 2Hz , 2H) , 2 . 7 7 ( br - t , 4H ) , 3 . 5 8 ( br - t , 4H ) , 3.95(s,3H), 
6 . 8 0 (dd, J = 2 . 6 , 5 . 6Hz , 1H) , 7 . 5 0 (br - 1 , 1H) , 7 . 6 0 (br - 1 , 1H ) , 
7.88(d,J=8.0Hz,lH), 8.11(d,J=8.4Hz,lH), 8.12(d,J=2.6Hz,lH), 
8 .40 (s, 1H) , 8 . 51 (d, J=5 . 6Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from e thanol/ I PE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 172-173°C (decomp.) 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.34(t,J = 7.2Hz,3H), 3.20- 
3 . 26 (m, 2H) , 3.32-3.40(m,2H), 3.59-3.68(m,4H), 4.18(s,3H), 
4 . 2 2 <br-d, 2H) , 7 . 5 0 ( br - d , 1H ) , 7 . 8 0 (br - t , 1H ) , 7 . 9 0 (br - t , 1H ) , 
8.09(d,J=7.6Hz,lH), 8.22(d,J=8.4Hz,lH), 8.26(d,J=2.0Hz,lH), 
8 .73 (s, 1H) , 8 . 77 (d, J=6 . 8Hz ,1H), 11.36(br-s,lH). 
MS ( FAB ) m/z 349 (M + H)\ 
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FvampIP ^Ifi SynfhPS i <z of 1 - ( 4 - fifhyl pippra?in-1 - yl ) - ^ - f 4 - 
" (1 r -r-drnYf>1 an - ^ - yl mp fhyl nvy) phpnyl 1 iRnq.in'nnl ine _ _ _ _ , 




According to the method of Example 7, l-(4- 
ethylpiperaz in - 1 - yl ) - 3 - ( 4 - hydroxyphenyl ) i soquinol ine was 
prepared . 

The resulting 1- ( 4 - ethylpiperazin - 1 - yl ) -3- (4- 
hydroxyphenyl) isoquinoline (0.53 g) was dissolved in N,N- 
dimethylf ormamide (5 ml), to which were added potassium 
carbonate (0.24 g) and 2 -bromomethyl -1,3- dioxolane (250 ml), 
and the mixture was stirred at 90°C overnight. Water was added 
to the reaction solution, and then the mixture was extracted 
with ethyl acetate. The extract was washed with brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.47 g of 
the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.17(t,J = 7.4Hz,3H), 
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2 . 55 (q, J = 7 .4Hz, 2H) , 2 . 7 5 (br - 1 , 4H) , 3.58 (br- t, 4H) , 3 . 97 - 
4.-10 <m,4H) , 4.-11 (d,J = 4.0Hz,2H)^ 5 . 3 3 U., J = 4_. 0Hz , 1H)_, 
7 . 03 (d, J=8 . 6Hz # 2H) , 7 . 43 (br - t , 1H) , 7 . 56 (br - t , 1H) , 7.61(s,lH), 
7 . 76 (d, J=7 . 6Hz, 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 1H) , 8.11 (d, J=8 . 6Hz, 2H) . 
MS ( FAB ) m/z 420(M+H) + . 

F.vanipl f> ^17 fiynthPR is of 1 - (4 - fithylpipfirazin - 1 - yl ) - 3 - \ 4 - 
(7 s ^ - rH hyr\ rovyprnpnyy) phenyl ] t snqn innl itip rH hydrnrbl nri^p 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 - yl ) - 3 - ( 4 - hydroxyphenyl ) isoquinol ine was 
prepared . 

Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N, N-dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added the resulting l-(4- 
ethylpiperazin -1-yl) -3- (4- hydroxyphenyl ) isoquinol ine (0.52 
g) dissolved in N, N- dimethylf ormamide (5 ml) , and the mixture 
was stirred at room temperature -for 20 min. The mixture was 
again ice-cooled, followed by the addition of (2,2- 
dimethyl - 1 , 3 - dioxolan - 4 - yl ) methyl tosylate (0.67 g) , and the 



OH 





N 
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mixture was stirred overnight in nitrogen atmosphere at 50°C. 
— Water was added to the reaction solution, _ followed by the 
extraction with ethyl acetate. The extract was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system) , to give 0.55 g of the ace tonide - protected compound of 
the title compound as a pale yellow oil. 

2N Hydrochloric acid (25 ml) was added to the above- 
mentioned protected compound (0.53 g) to dissolve, and the 
mixture was then left to stand at room temperature for 1 hr . 
A 8N aqueous solution of sodium hydroxide was added thereto, 
and the resulting solution was extracted with ethyl acetate. 
The extract was washed with a 10% aqueous solution of sodium 
carbonate and brine, and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 
2.55(q,J = 7.. 2Hz,2H), 2.76(br-t,4H), 3 . 5 8 (br - t , 4H ) , 
3.79(dd,J«5.2,ll. 6Hz, 1H) , 3 . 8 8 ( dd , J= 4 . 0 , 1 1 . 6Hz , 1H) , 4.10- 
4.18(m,3H), 7 . 01 (d, J=9 . 2Hz, 2H) , 7 . 4 4 ( br - t , 1H ) , 7 . 57 ( br - 1 , 1H ) , 
7.62(s,lH), 7 . 77 (d, J=8 . 0Hz , 1H) , 8.06(d,J=8.4Hz,lH), 
8 .25 (d, J=9 . 2Hz, 2H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tall ized 
from ethanol/IPE, to give 0.26 g of the title compound as a yellow 
powder. 

Hydrochloride : 

m.p. ; 133-135°C (decomp. ) 

'H-NMR (4 00MHz , DMSO-d s ) ; 6 (ppm) 1.47(t,J=7.2Hz,3H), 3.36- 

3.41(m,2H), 3 . 52 - 3 . 58 (m, 2H) , 3.66-3.82(m,6H), 3.99- 

4.09 (m, 2H) , 4 . 16 (dd, J = 4 . 4 , 9 . 6Hz , 1H) , 4 . 2 9 (br - d , 2H) , 

7 . 13 (d, J=8 . 8Hz , 2H) , 7.71(br-t,lH), 7 . 86 (br - 1 , 1H) , 7 . 88 (s, 1H) , 

7 . 97 (d, J=8 . 8Hz , 2H) , 8 . 01 (d, J=8 . 0Hz, 1H) , 8 . 2 4 ( d , J= 8 . 4Hz , 1H ) , 

10 .79 (br-s, 1H) . 

MS (FAB) m/z 408(M+H)\ 

Kxampl p> 1^8 Synthesis of 1- ( 4 - e thylpi pera z i n - 1 - yl ) -3- (4- 
rarhamnyl mpt hnyyphpnyl ) i soqn innl inp rH hyri-rnrhl nririp 




CONH 2 



According to the method of Example 7, l-(4- 
ethylpiperazin -1-yl) -3- (4- hydroxyphenyl ) isoquinoline was 
prepared . 

The resulting 1- ( 4 - e thy lpiperaz in - 1 - y 1 ) -3- (4- 
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hydroxyphenyl) isoquinoline (0.57 g) was dissolved in N, N- 

dimethyl £o-rmamide -(5 ml) , to which were added potassium 

carbonate (0.24 g) and ethyl bromoacetate (210 ml), and the 
mixture was stirred at room temperature for 2 days. Water was 
added to the reaction solution, followed by the extraction with 
ethyl acetate. The extract was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
_ chromatography ( chloroform/me thanol system) , to give obtain 

~: 1- (4 - ethylpiperazin - 1 -yl ) -3- [4- 

zf: (ethoxycarbonylmethoxy) phenyl] isoquinoline (0.57 g) as a pale 

fi yellow viscous oil . 

= To the resulting 1 -( 4 - ethylpiperazin - 1 - yl )- 3 - [4 - 

(ethoxycarbonylmethoxy) phenyl] isoquinoline (0.55 g) was added 
a solution of 10% ammonia/ethanol (20 ml) for dissolution, and 

G the mixture was sealed and left to stand at room temperature 

for 2 days. The solvent was evaporated, and the resulting 
residue was purified by recrystallization ( chlorof orm/n - 
hexane system) , to give 0.47 g of the free compound of the title 
compound as a colorless powder. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 
2 . 55 (q, J = 7 . 2Hz, 2H) , 2 . 7 6 ( br - t , 4 H ) , 3 . 5 9 ( br - t , 4 H ) , 4.58(s,2H), 
5 . 64 (br-s, 1H) , 6 . 59 (br - s , 1H) , 7 , 03 (d , J= 8 . 8Hz , 2H) , 7.45 (br- 
t, 1H) , 7.58 (br- t, 1H), 7.63(s,lH), 7 .78 (d, J=8 . 0Hz, 1H) , 
8.07(d,J=8.4Hz,lH), 8 . 15 (d, J=8 . 8Hz , 2H) . 
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The resulting free compound was converted into a 



. hydrochloride in a conventional manner , and then recrystallized 

f rom ethanol/IPE, to give the ti tie compound (0.26 g) as a yellow 
powder . 

Hydrochloride : 

X H -NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33 (t f J-7 . 2Hz , 3H) , 3.20- 
3 . 27 (m, 2H) , 3 . 31-3 . 3 9 (m, 2H) , 3 . 5 0 (br - 1 , 2H ) , 3.62 (br-d, 2H) , 

4 . 0 0 (br-d, 2H) , 4 . 51 (s, 2H) , 7 . 09 <d, J=9 . 0Hz, 2H) ,7.44 (br- s, 1H) , 
7.56-7.60 (m, 2H) , 7.73 (br- t, 1H) , 7 . 9 6 ( d , J= 8 . 0Hz , 1H) , 

8.01 (s, 1H) , 8 . 10 (d, J-8 . 4Hz, 1H) , 8 . 1 6 (d , J= 9 . 0Hz , 2H) , 
10.78 (br-s, 1H) . 
MS ( FAB ) m/z 391(M+H)\ 

Kxampl p ^9 fiyn t-hpsis of 1 - (4- pfhylpi ppra zin-1 -yl) - 3- (4 - 
trifl nnrnmpthnxyphpnyl ) i soqn inoli np di hydrorhl ori dp 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - trif luorome thoxybenzoni trile 
(7.49 g) were reacted, to give 3- (4- 

trif luorome thoxyphenyl ) isoquinolin- 1 -one (3.04 g) . 
The resulting 3- (4- 
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trif luorome thoxyphenyl ) isoquinolin - 1 - one (3.01 g) was reacted 
.with phosphorus oxychloride (20 ml). according tpthe method of 
Example 10-2, to give 1 - chloro- 3 - (4 - 

trif luorome thoxyphenyl ) isoquinoline , which was then reacted 

o 

as it was with N- ethylpiperazine (40ml) at 90 C overnight . The 
reaction solution was evaporated, and to the resulting residue 
were added ethyl acetate and purified water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
( chloroform/me thanol system), to give 3.65 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.4Hz,3H), 
2.56(q,J=7.4Hz,2H), 2.76(br-t,4H), 3.59(br-t,4H), 
7 . 31 <d, J=8 . 8Hz , 2H) , 7 . 4 8 (br - 1 , 1H ) , 7 . 6 0 (br - t , 1H ) , 7.67(s,lH), 
7.80(d,J-7.6Hz,lH), 8.08(d,J=8.4Hz,lH), 8.19(d,J=8. 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m .p . ; 113 - 115°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.35(t,J=7.4Hz,3H), 3.19- 
3.26(m,2H), 3 . 3 0 - 3 . 3 9 (m , 2H ) , 3 . 5 6 - 3 . 6 3 (m , 4 H ) , 4 . 01 (br - d , 2H ) , 
7.51(d,J=8.4Hz,2H), 7.64(br-t,lH), 7.77(br-t,lH), 
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8.01(d,J=8.4Hz,lH), 8 . 14 (br-d, 1H) , 8.15 (s, 1H) , 
8, 3 3 (d, J=8 . 4Hz, 2H) , 11.45 (br- s , 1H) . 
MS (FAB) m/z 402(M+H)\ 

Example 34Q Synthesis of 1 - ( 4 -ftthylpipfira7i n-1 -yl I -V f4. (7- 
hydroxyRthnxy) - 3 - mfi thoxypheny 1 1 i soqu i nol inp di hydrnrhl nri r\ ^ 




According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - (2 -benzyloxyethoxy) - 3 - 
methoxybenzoni trile (9.57 g) were reacted, to give 3- [4- (2- 
benzyloxyethoxy) - 3 - me thoxyphenyl ] isoquinolin- 1 -one (3.20 g) . 

The resulting 3- [4- ( 2 - benzyloxyethoxy ) -3- 
me thoxyphenyl ] isoquinolin- 1 -one (3.15 g) was reacted with 
phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 3 - [4 - (2 -benzyloxyethoxy) - 3 - 
me thoxyphenyl ) - 2 - chloroi soquinol ine . Then, N- 

e thylpiperazine (30 ml) and potassium carbonate (1.83 g) were 
added to the resulting compound as it was. The resulting 
mixture was reacted at 90°C overnight. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and purified water. The ethyl acetate layer was washed 
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with water and brine, and dried over magnesium sulfate. The 

solvent. was evaporated, to give 3- [4 - (2 -benzyloxyethoxy) -3- 

methoxyphenyl] - 1 - (4 - ethylpiperazin - 1 -yl ) i soquinoline . 

The resulting compound was dissolved in methanol (100 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0 . 50 
g) , and then the overnight catalytic reduction was conducted 
at atmospheric pressure. The catalyst was filtered off, and 
the solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, to give 1 - (4 - ethylpiperazin- 1 - 
yl ) - 3 - [4 - (2 -hydroxyethoxy ) - 3 -methoxyphenyl] i soquinoline as 
an insoluble matter. The filtrate was extracted with ethyl 
acetate, washed with brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-(4- 
ethylpiperazin - 1 -yl ) -3- [4- ( 2 - hydroxyethoxy ) -3- 

methoxyphenyl ] isoquinoline was combined with the same compound 
previously collected by filtration, recrystallized from 
chlorof orm/n - hexane , to give 1.20 g of the free compound of the 
title compound as a colorless powder. 
Free compound: 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 
2.56(q,J=7.2Hz,2H), 2.77(br-s,4H), 3.58(br-s,4H), 
3.97(t,J=4.4Hz,2H), 4.00(s,3H), 4.20(t,J=4.4Hz,2H), 
7 . 0 3 (d, J- 8 . 4 Hz , 1H) , 7 . 4 5 (br- t, 1H) , 7 . 5 9 ( br - t , 1H ) , 7 . 64 (s, 1H) , 
7.69(dd,J=2.0,8.4Hz,lH) , 7.78(d,J=8.0Hz,lH) , 
7.86(d,J=2.0Hz,lH), 8.08(d,J=8.0Hz,lH). 

645 



98046PCT 



The resulting free compound was converted into a 
- hydrochloride in a conventional manner., and. then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder, 
m.p. : 128-129°C 

X H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; 5 (ppm) 1.33(t,J = 7.4Hz,3H), 3.20- 
3 . 2 6 (m, 2H) , 3 . 3 1 - 3 . 3 9 <m , 2H ) , 3 . 5 3 (br - 1 , 2H) , 3 . 6 3 (br - d , 2H) , 

3 . 7 6 { t, J=5 . 2Hz, 2H) , 3 . 90 (s, 3H) , 4 . 0 0 { br - d , 2H ) , 

4 . 05 ( t, J=5 . 2Hz, 2H) , 7 . 0 9 ( d , J= 8 . 4Hz , 1H ) , 7.58 (br-t, 1H) , 
7.73 {br-t, 1H), 7 . 7 6 - 7 . 8 0 (m, 2H) , 7 . 96 (d, J=8 .4Hz , 1H) , 

8 . 04 (s, 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) , 1 0 . 9 5 (br - s , 1H ) . 
MS (FAB) m/z 408 (M+H)*. 

Ryamplp ^41 fiynthpsi a of 1 - (4 - pfhyl p ippr37in-1 -yl ) - ^ - ( 4 - 
mPthyl th-i nphpnyl ) i snq ni nnlinp r\ i hdyrochl nridfi 




According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - cyano thioani sol e (5.97 g) were 
reacted, to give 3- ( 4 -me thy 1 thiophenyl ) i soquinol in - 1 - one 
(5. 00 g) . 

The resul ting 3 - (4 - methyl thiophenyl ) isoquinolin- 1 -one 
(0.73 g) was reacted with phosphorus oxychloride (5 ml) 
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according to the method of Example 10-2, to give 1-chloro- 
3 - (4"-methyrt"hiophenyl) isoquinoline -Then, N r . 
ethylpiperazine (10 ml) and potassium carbonate (0.36 g) were 
added to the resulting product as it was . The resulting mixture 
were reacted at 100°C overnight. The reaction solution was 
evaporated, and the resulting residue were added ethyl acetate 
and purified water. The ethyl acetate layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.95 g of the free compound of the title compound as a pale 
yel low oil . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 (t, J = 7 . 2Hz, 3H) , 2 . 54 (s, 3H) , 
2.5 6 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - 1 , 4H) , 3.5 8 (br-t,4H) , 
7.35 (d,J=8. 4Hz, 2H) , 7 . 4 5 (br - t , 1H ) , 7 . 5 8 (br - t , 1H ) , 7.66(s,lH), 
7 . 78 (d, J=8 . 0Hz , 1H) , 8 . 07 ( d , J= 8 . 4 Hz , 1H ) , 8 . 11 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p..; 215-218°C (decomp.) 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.34(t,J=7.4Hz,3H), 2 . 54 (s, 3H) , 
3 . 19-3 . 2 6 (m, 2H) , 3 . 3 1 - 3 . 3 8 (m , 2H). , 3 . 54 (br - t , 2H ) , 3 . 6 2 (br- 
d,2H), 3.99(br-d,2H), 7.39(d,J=8.6Hz,2H), 7 . 60 (br- t f 1H) , 
7 . 7 4 (br- t, 1H) , 7 . 9 8 (d, J = 7 . 6Hz, 1H) , 8 . 08 (s, 1H) , 
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8 . 11 (d, J=8 . 4Hz, 1H) , 8 . 16 (d, J-8 . 6Hz, 2H) , 11 . 14 (br - s , 1H) . 
MS (FAB) m/z 364 (M + H) \ 

Fvamplp 142 Synfhfis ifi of 1 - ( 4 - prhy 1 pi ppra g i n - 1 - yl ) - 1 - (4 - 

mPthyl siil fnnylphpnyl ) i sngn innl inp r H hydrnrh 1 nridfi 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - cyanothioanisole (5.97 g) were 
reacted, to give 3- (4 -methyl thiophenyl) isoquinolin- 1-one 
(5 . 00 g) . 

The resulting 3 - ( 4 -methyl thiophenyl ) isoquinolin - 1 - one 
(2.18 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - (4 - me thoxy thiophenyl) isoquinoline . N- Formylpiperazine 
(4.66 g) , potassium carbonate (1.13 g) and dimethyl sulfoxide 
(20 ml) were added to the resulting product as it was, and the 
resulting mixture was reacted at 100°C overnight. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water (six times) and brine, and dried over 




N 



CH 3 
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magnesium sulfate. The solvent was evaporated, and the 
resulting „ residue was purified by silica gel column 
chromatography (ethyl acetate/n - hexane system), to give 1- 

(4 - f ormylpiperazin - 1 - yl ) - 3 - (4 -methyl thiophenyl ) isoquinol ine 

(2.03 g) as a colorless amorphous. 

The resulting 1- ( 4 - f ormylpiperazin - 1 - yl ) -3- (4- 
methyl thiophenyl ) isoquinoline (0.80 g) was dissolved in 
chloroform (40 ml), and the mixture was stirred under ice- 
cooling, to which was then added m - chloroperbenzoic acid (2 . 63 
g) dissolved in chloroform (20 ml) , and the mixture was stirred 
overnight. A 5N aqueous solution of sodium hydroxide was added 
to the resulting mixture, which was then extracted with 
chloroform. The organic layer was washed sequentially with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 1- (4 - f ormylpiperazin- 1 -yl) -3- (4- 
methylsulf onylphenyl ) isoquinoline (0.80 g) . 

To the resulting 1 - ( 4 - f ormy lpiperaz in - 1 - yl ) - 3 - ( 4 - 
methylsulf onylphenyl ) isoquinoline (0.78 g) were added ethanol 

(30 ml) and a 8N aqueous solution of sodium hydroxide (740 ml) , 
followed by heating under reflux in nitrogen atmosphere for 4 
hr. The solvent was evaporated, and to the resulting residue 
were added water and ethyl acetate, and the organic layer was 
separated. Then, i t was washed with brine , dried over magnesium 
sulfate. The solvent was evaporated, to give 1 - (piperazin - 
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1 - yl ) - 3 - (4 -methylsulf onylphenyl ) isoquinoline (0.62 g) as a 

pale "yellow amorphous . ■ - — _ _ _ _ 

The resulting 1- (piperazin - 1 - yl ) -3- (4- 
methylsulf onylphenyl ) isoquinoline (0.61 g) was dissolved in 
N, N- dimethylf ormamide (5 ml), followed by the addition of 
triethylamine (255 ml) and ethyl iodide (146 ml) , and the 

o 

mixture was sealed for overnight reaction at 50 C. Water was 
added to the reaction solution, and then it was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
(three times ) and brine, and dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was 
recrystallized from ethyl acetate/n - hexane , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H) , 
2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 7 7 (br - t , 4H) , 3.10(s,3H), 3 . 6 0 (br - t , 4H ) , 
7.54(br-t,lH), 7.64{br-t,lH), 7.78(s,lH), 7 . 84 (d, J=8 . 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz , 2H) , 8.11{d,J=8.4Hz,lH), 8 . 3 6 ( d , J= 8 . 4Hz , 2H ) . 

The resul ting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

l H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.2 3 (br- 
s,2H), 3.28(s,3H), 3 . 3 1 - 3 . 4 0 (m , 2H ) , 3 . 5 5 ( br - t , 2 H ) , 3.63(br- 
d,2H), 4.04(br-d,2H), 7.68(br-t,lH), 7 . 80 (br - t , 1H) , 
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8.05<d, J=7.6Hz, 1H) , 8 . 06 (d, J=8 . 4Hz , , 2H) , 8 . 1 6 (d , J=8 . 4Hz , 1H) , 
, - 8.-2-8 (s,lHh,, 8._46(d, J= 8.4Hz , 2H) , 11 . 02 (br - s , 1H) . 
MS ( FAB) m/z 396 (M+H)\ 

PvampIP gynfhPfi is of 1 - ( 4 - <=> Mi vl n i ne r a z i n - 1 - vl ) - 3 - \ 4 - ( 2 - 

hyHmvy. ^ .m pfhnyypropnxv) nhenvl 1 i sonui nol i ne 
rH hyriT-nrhl ori dp. 



According to the method of Example 7, l-(4- 
ethylpiperazin- 1 -yl) -3- (4 - hydroxyphenyl ) isoquinoline was 
obtained. 

To the resulting 1 - (4 - e thylpiperaz in - 1 -yl) - 3 - (4 - 
hydroxyphenyl) isoquinoline (0.52 g) were added dimethyl 
sulfoxide (5 ml), 2 - (me thoxyme thyl ) oxirane (3 ml) and potassium 
carbonate (0.21 g) , and the resulting mixture was reacted in 
a sealed tube at 120°C for 1 day. Water was added to the reaction 
solution, and then it was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water (six times) and brine, 
and dried over magnesium sulfate.- The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.15 g of 



OH 




N 




651 



98046PCT 



the free compound of the title compound as a pale yellow oil. 

Free- compound: ._ . ^ _ . _ _ 

1 H-NMR(400MHz,CDCl 3 ) ; <5 (ppm) 1.17 ( t , J = 7 . 2Hz , 3H ) , 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2.76 (br- t, 4H) , 3 .43 (s, 3H) , 3.55- 

3 . 61 (m, 6H) , 4 . 05-4 . 12 (m, 2H) , 4 . 18 - 4 . 23 (m, 1H) , 

7.01(d, J=9.2Hz,2H) , 7 . 4 3 ( br - t , 1H) , 7 . 56 (br - 1 , 1H) , 7.61(s,lH), 
7.7 6 (d, J= 8.0Hz, 1H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) , 8 . 11 (d, J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33 ( t, J = 7 . 2Hz, 3H) , 3.20- 

3 . 2 6 (m, 2H) , 3 . 3 0 (s, 3H) , 3 . 3 3 - 3 . 55 (m, 6H) , 3 . 6 2 (br - d , 2H ) , 

3 . 94 -4 . 04 (m, 5H) , 7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 57 (br- t, 1H) , 

7 . 72 (br- t, 1H) , 7 . 96 (d, J=8 . 0Hz , 1H) , 8 . 0 0 (s , 1H) , 

8 . 10 (d, J*8 . 8Hz, 1H) , 8 . 15 (d, J=9 . 0Hz, 2H) , 10.99 (br-s, 1H) . 

MS (FAB) m/z 422(M+H)\ 

re-scampi f> "^44 fiynfhpq i of 1.(4- Pthyl pipprazin-1 - yl ) - ^ - ( 2 - 
mPt-hnyypyri di n - S - yl ) i Finqn inol i ne 
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2 -Methoxy- 5 - tributyls tannylpyridine (1.41 g) and 3- 
- bromo-l-(4-ethylpiperazin-l-yl) isoquinoline (0.57 g) 

obtained in Example 28-2 were heated under reflux in the 
presence of tetrakistriphenylphosphinepalladium (0) (0.10 g) 
in xylene in nitrogen atmosphere for 30 min. After cooling, 
the reaction solution was filtered and extracted in 2N 
hydrochloric acid. The aqueous layer was washed with ethyl 
acetate twice. The resulting aqueous layer was adjusted to pH 
10 with a 8N aqueous solution of sodium hydroxide, and then 
up extracted with ethyl acetate. The extract was washed with a 

m 10% aqueous solution of sodium carbonate and brine, and dried 

m over magnesium sulfate. The solvent was evaporated, and the 

q resulting residue was purified by silica gel column 

f=l chromatography ( chlorof orm/methanol system) , to give 0.38 g of 

ZL the free compound of the title compound as a pale brown powder. 

Free compound: 

~ 'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

2.53(q,J=7.2Hz,2H), 2.72(br-t,4H), 3.57<br-t,4H), 4.00(s,3H), 

6 . 82 (d, J=8 . 8Hz , 1H) , 7 . 4 3 (br - t , 1H) , 7 . 54 (s, 1H) , 7.55 (br- t, 1H) , 

7.7 4 (d, J= 8.0Hz, 1H) , 8.04 (d, J=8.4Hz, 1H) , 

8 . 30 (dd, J=2 . 4 , 8 . 8Hz, 1H) , 8.97(d,J=2.4Hz,lH). 

MS (FAB) m/z 349(M+H) + . 

F.yampl p» 14S Synt-hPRis of 1 ■ U - Pt-hyl pi ppra?i n - 1 -yl) - 3- f4 - fl ■ 
hydroxy- 1 .mpfhylPth yl ) phenyl 1 i soqn i nol inp 
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4 - (2 -Methyl -1,3 -dioxolan- 2 - yl ) phenylboric acid (0 . 41 g) 
and 3-bromo-l - (4 - e thylpiperazin - 1 -yl) isoquinoline (0.62 g) 
were reacted in the presence of 

tetrakistriphenylphosphinepalladium { 0) (0.11 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere at 120°C for 30 min . The organic layer 
was separated, washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1 - (4 - ethylpiperazin - 
1 - yl ) - 3 - [4 - (2 -methyl -1,3- dioxolan- 2 - yl ) phenyl] isoquinoline . 

The resulting compound was dissolved in ethyl acetate and 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed- with a 10% aqueous solution 
of sodium carbonate and brine , and dried over magnesium sulfate . 
The solvent was evaporated, to give 0.55 g of l-(4- 
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ethylpiperazin-l-yl) -3- <4 - acetylphenyl ) isoquinoline as a 
pal brown viscous oil . 

The resulting 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - ( 4 - 
acetylphenyl) isoquinoline (0.10 g) was dissolved in 
tetrahydrof uran (10 ml) and stirred under ice - cooling , to which 
was then added 3 . 0M methylmagnesium bromide/ether solution (1.1 
ml) , and the mixture was further stirred for 1 . 5 hr . An aqueous 
solution of saturated ammonium chloride, a 10% aqueous solution 
of sodium carbonate and ethyl acetate were added to the 
resulting mixture, the mixture was stirred. The organic layer 
was separated, and then it was washed with brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 1.63(s,6H), 
2.56(q, J=7.2Hz,2H) , 2 . 7 6 ( br - t , 4H) , 3 . 5 9 ( br - t , 4 H ) , 7.45(br- 
t,lH), 7.56-7.61(m,3H) , 7.68(s,lH), 7 . 7 8 ( d , J= 8 . 0Hz , 1H ) , 
8 . 07 (d, J = 7 . 6Hz, 1H) , 8 . 14 (d, J=8 . 4Hz , 2H) . 
MS ( FAB ) m/z 376 (M+H) + . 

FvpmpiP 146 gynthPRi<; of 1 - f 4 - pthvl ni n era zin-1 - yl ) - V (4 - [N- 
(3 -hyHrnvypfh yi 1 rarhamoyl 1 nhpnvll i snmiinol ine 

rH hyHT-or-h 1 nrifip 
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N- (2 -Benzyloxyethyl) - 4 - tributylstannylbenzamide (1.23 
g) and 3 - bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) i soquinoline (0.49 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.13 g) in xylene in 
nitrogen atmosphere for 3 hr . After cooling, the reaction 
solution was filtered and concentrated. The resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system) . The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 
acid. The aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4-ethylpiperazin-l-yl) -3- {4- [N - (2- 

benzyloxyethyl) carbamoyl] phenyl } isoquinol ine (0.17 g) as a 
pale brown viscous oil. 

The resulting 1- ( 4 - e thy lpiperaz in - 1 - y 1 ) -3- {4- [N- (2- 
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benzyloxyethyl ) carbamoyl] phenyl } isoquinoline (0.17 g) was 
-converted, into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (10 ml) , 
followed by the addition of 10% palladium/ carbon catalyst (0.03 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, and the resulting mixture was 
extracted with ethyl acetate . The extract was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 
2.5 6 (q, J=7.2Hz, 2H) , 2.7 6 (br-t,4H) , 2 . 8 4 ( br - s , 1H ) , 3.5 8 (br- 
t,4H), 3 . 65 (br-q, 2H) , 3 . 8 5 ( t , J= 5 . 0Hz , 2H ) , 6 . 8 8 ( t , J = 5 . 6Hz , 1H ) , 
7 . 48 (br- t, 1H) , 7.58 (br- t, lH),7.69(s,lH),7.75 (d, J = 7 . 6Hz, 1H) , 
7 . 8 7 (d, J=8 . 4Hz ,2H), 8 . 0 6 (d , J= 8 . 0Hz , 1H) , 8.19<d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 154 - 155°C 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.3 3 ( t , J = 7 . 2Hz , 3H ) , 3.20- 
3r2-7 (m r 2H) , 3 , 3 2 - 3 .-4 0 (m , 4H ) , 3 . 5.1_- 3 . 57_(m, 4H) , 3 . 64 (br- d , 2H) , 
4 . 0 2 (br-d, 2H) , 7.65 (br- 1, 1H) , 7 . 7 8 (br- 1, 1H) , 8 . 00 - 8 . 03 (m, 3H) , 
8 . 14 (d, J=8 .4Hz, 1H) , 8 . 22 (s, 1H) , 8 . 29 (d, J=8 . 4Hz , 2H) , 
8 . 58 (t, J«5 . 6Hz, 1H) , 10 . 96 (br-s, 1H) . 
MS ( FAB ) m/z 405(M+H) + . 

Fy^mpi ^ ^47 Synt.hesi s of 1 - (4 - ethyl pi per a z i n-1-y1)-V{4-[N- 
( 0. - hyrirnyypf hyl ) snl famoyl 1 phenyl ) i soquinol ine 
H i hyriT-orhl nri^p 



N - (2 -Benzyloxyethyl) 4 - 
tributyls tannylbenzenesul f onamide (0.92 g) and 3-bromo-l- 
(4 - ethylpiperazin - 1 - yl ) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.09 g) in xylene in 
nitrogen atmosphere for 45 min. After cooling, the reaction 
solution was filtered and concentrated. The residue was 
purified by silica gel column chromatography 
( chloroform/me thanol system) . The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 



O 



O 
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acid. The aqueous layer was washed with ethyl acetate, adjusted 
to-pH 10 with a- 8N- aqueous solution, of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4 -ethylpiperazin- 1 -yl) -3- {4- [N- (2- 

benzyloxyethyl ) sulfamoyl] phenyl} isoquinoline (0.34 g) as a 
pale brown oil. 

The resulting 1- ( 4 - e thylpiperaz in - 1 - yl ) -3- {4- [N- (2- 
benzyloxyethyl ) sulfamoyl] phenyl} isoquinoline (0.34 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (20 ml), 
followed by the addition of 10% palladium/ carbon catalyst (0 .08 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8 , and the resulting mixture was 
extracted with ethyl acetate. The extract was washed with brine , 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , give 0 . 19 g of the 
free compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H) , 
2.57(q,J=7.2Hz,2H) f 2 . 7 7 ( br - t , 4H ) , 3.l6(br-q,2H), 3 . 60 (br- 
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t,2H), 3 .72 (t, J=5 . OHz, 2H) , 4 . 9 3 ( t , J= 5 . 8Hz , 1H) , 7 . 5 3 (br - 1 , 1H ) , 
7:64(br--t, 1H) , 7.76(s,lH), 7 . 82 (d , J= 8 . 8 Hz , 1H) , 

7.96 (d, J=*8 .4Hz, 2H) , 8.10 (d, J=7 . 6Hz, 1H) , 8 . 3 2 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 136-138. 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J=7.2Hz,3H), 2.8 4 (br- 



q,2H), 3 . 21 -3 . 28 (m, 2H) , 3 . 34 - 3 . 4 1 (m, 2H) , 3 . 3 9 ( t , J= 6 . 4Hz , 2H ) , 
3 . 51 (br- t, 2H) , 3 . 6 3 (br - d , 2H0 , 4 . 04 (br - d , 2H) , 7 . 67 (br- t, 1H) , 
7.71 (br- 1, 1H) , 7 . 7 9 (br- t, 1H) , 7 . 9 3 ( d , J = 8 . 6Hz , 2H) , 
8 . 04 (d, J=8 . OHz ,1H), 8.16(d,J=8.4Hz,lH), 8 . 24 (s , 1H) , 
8 . 40 (d, J=8 . 6Hz ,2H), 1 0 . 6 9 (br - s , 1H) . 
MS (FAB) m/z 441(M+H)\ 

Ryampi p 14 8 Synthesi s of 1 - (4 - ethyl pi per a z in -l-yl)-3-[4-(l- 

hydrnyypf-hyl ) phenyl] i soquinnlinfi dihydroch 1 or i de or compound 
identified by the following analytical data and synthetic? 
prnppdurps 




660 



98046PCT 



1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
acetylphenyl) isoquinoline (0.20 g) obtained as an intermediate 
in Example 345 was dissolved in methanol (20 ml) , followed by 
the addition of sodium borohydride until the starting material 
disappeared on TLC . The solvent was evaporated, and to the 
resulting residue were added water and a 8N aqueous solution 
of sodium hydroxide to adjust the resulting solution to pH 10, 
which was then extracted with ethyl acetate. Then, the extract 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 0.13 g of the free compound of the title compound as a pale 
brown amorphous . 
Free compound : 

1 H - NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1.17 (t,J = 7.2Hz,3H) , 

1 . 54 (d, J=6 . 4Hz, 3H), 2 . 4 3 (br - s , 1H) , 2.55(q,J=7.2Hz,2H), 

2.7 4 (br-t,4H) , 3.57(br-t,4H), 4 . 9 5 ( q , J= 6 . 4 Hz , 1H ) , 7.4 5{br- 

t,lH), 7.47(d,J=8.4Hz,2H), 7.58(br-t,lH), 7 . 67 <s, 1H) , 

7.77(d,J=8.0Hz,lH), 8.06(d,J=8.4Hz,lH), 8.14(d,J=8.4Hz,2H). 

The resul t ing free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p. ; 135.5-136°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J = 7.2Hz,3H), 
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1 . 37 (d, J=6 . 4Hz , 3H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3 . 3 2 - 3 . 3 9 (m , 2H ) , 
~ 3V51 (br- t,~2H) , 3 . 63 (br- d, 2H) , 4 . 01 (br -_d, 2H) , . 
4 . 7 9 (q, J=6 . 4Hz , 1H) , 7 . 4 7 (d, J=8 . 4Hz, 2H) , 7.61 (br- t , 1H) , 
7 .74 (br- t, 1H) , 7.99 (d, J=8 .4Hz, 1H) , 8 . 07 (s, 1H) , 
8 . 12 (d, J=8 . 0Hz ,1H) , 8 . 15 (d, J=8 . 4Hz, 2H) , 10.79 (br- s, 1H) . 
MS (FAB) m/z 362 (M + H)*. 

Kvampl e> 14Q Synthpsi r of 1 - (4 - pfbyl pippra7.in-1 -yl) - 1 - f 4 - 
(prnpyl anl fnnyl ) ph enyl ] i Rnqni nnl infi rH hydrnrhl oridfi 



(4 -Tributyls tannyl phenyl) propyl su If one (1.24 g) and 
3-bromo-l- ( 4 - e thylpiperaz in - 1 - yl ) i soquinol ine (0.54 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.15 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, which 
was then extracted with ethyl acetate. The extract was washed 
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with a 10% aqueous solution of sodium carbonate and brine, and 
- dried over-magnesium sulf ate . The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.60 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

X H - NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1.01(t,J=7.2Hz,3H) , 
1.18(t,J=7.2Hz,3H), 1 . 77 - 1 . 83 (m, 2H) , 2.56(q,J = 7.2Hz,2H), 
2.77 (br-t,4H) , 3 . 09 - 3 . 13 (m, 2H) , 3 . 59 (br - 1 , 4H) , 7 . 54 (br- t , 1H) , 
7.62 (br- t, 1H) , 7 . 8 3 (br-d, 1H) , 7 . 98 (d, J=8 . 8Hz, 2H) , 8 . 10 (br- 
d, 1H) , 8 . 3 5 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 240.5-242°C (decomp.) 

*H -NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0.94(t,J = 7.4Hz,3H), 

I. 34(t,J=7.2Hz,3H), 1.55-1.65(m,2H) f 3.20-3.27(m,2H), 3.28- 
3 . 40 (m, 4H) , 3.50-3.64(m,4H), 4.03(br-d,2H), 7 . 6 8 ( br - t , 1H ) , 

7 . 80 (br - t , 1H) , 8.02(d,J=8.4Hz,2H), 8.05(d,J=7.6Hz,lH), 
8.16(d,J=8.4Hz,lH), 8 . 28 (s, 1H) , 8 . 47 (d, J=8 . 4Hz , 2H) , 

II . 25 (br- s, 1H) . 

MS ( FAB ) m/z 424(M+H)\ 

Ex amp \ p 3 5 0 Synthpsis of 1- ( 4 - pthy 1 p i ppra z i n - 1 - y 1 ) - - {4- 
[ C\ - mpr hnxyprnpyl ) snl fnnyl ] phpnyl } i Roqninol irip 
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(4 -Tributyls tannyl phenyl) (3 -methoxypropyl ) sulf one 
(1.70 g) and 3 -bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinol ine 
(0.93 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.20 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0 . 87 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 1.99- 
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2 . 0 6 (m, 2H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 7 7 (br - t , 4H) , 3 . 22- 
- 3..-2.6-{m,.2H)-.- 3.28 (s,3H) 3 . 4.4 ( t , J- 6 . 2Hz , 2H) , 3 . 61 (br- t , 4H) , 
7.53(br-t,lH) , 7 . 64 (br - 1 , 1H) , 7.78(s,lH), 7 . 84 (d # J = 8 . 0Hz , 1H) , 
7 . 99 (d, J=8 . 6Hz # 2H), 8 . 1 1 ( d , J= 8 . 4Hz , 1H) , 8 . 3 5 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/e ther , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 177 . 5-18 0°C 

X H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 1.76- 

1 . 83 (m, 2H) , 3 . 18 (s, 3H) , 3 . 2 1 - 3 . 2 8 (m , 2H) , 3 . 3 3 - 3 . 3 9 (m, 6H) , 

3 . 53 (br- t, 2H) , 3 . 64 (br- d, 2H) , 4 . 04 (br - d , 2H) , 7.68 (br- t, 1H) , 

7.80 (br- t, 1H) , 8.03 (d,J=8.8Hz,2H) , 8 . 0 5 (d, J- 8 . 0Hz, 1H) , 

8 . 17 (d, J-8.0HZ, 1H) , 8.29 (s, 1H) , 8.47 ( d , J= 8 . 8Hz , 2H ) , 

10 . 85 (br-s, 1H) . 

MS (FAB) m/z 454(M+H) + . 

F.yampl (=> .qynthpsi .q of 1 - (4 - fithylpipprazi n-1 -yl) - 3- \ 4 - (2 - 

hyd-rovy^l-hyl Iphpnyl } i snq n t nol i ne d i hydrochl ori dfi 
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4 - (2 -Benzyloxyethyl) phenylboric acid (0.40 g) and 3- 
- - -bromo- 1- (4 ^ethylpiperazin -_l -yl) isoquinoline (0.65 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.09 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere for 1 hr. To the mixture was 
additionally added 4 - (2 - benzyloxyethyl) phenylboric acid (0.40 
g) , and the mixture was heated under reflux for 1.5 hr . 4- 
(2 -Benzyloxyethyl) phenylboric acid (0.40 g) was again added, 
and the mixture was heated under reflux overnight. The organic 
layer was separated, and it was extracted with 2N hydrochloric 
acid twice. The resulting aqueous layer was washed with ethyl 
acetate, adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system, and then ethyl 
acetate/acetone system), to give 1 - (4 - ethylpiperazin- 1 -yl) - 
3 - [4 - (2 -benzyloxyethyl) phenyl] isoquinoline (0.48 g) as a 
colorless viscous oil. 

The resulting 1- (4 - ethylpiperazin - 1 - yl ) -3- [4- (2- 
benzyloxye thyl ) phenyl] isoquinoline (0.46 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was then dissolved in methanol (50 ml) , followed 
by the addition of 10% palladium/carbon catalyst (0.10 g) , and 
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the catalytic reduction was conducted at atmospheric pressure 
"overnight-. - The catalyst was filtered of f # . whi..l..e .the. solvent 
was evaporated. Water was added thereto, followed by the 
addition of a IN aqueous solution of sodium hydroxide to adjust 
to pH 8, and then the mixture was extracted with ethyl acetate. 
The extract was washed with brine, dried over magnesium sulfate, 
and evaporated. The solvent was evaporated, and the resulting 
residue was purified by silica gel column chromatography 
( chloroform/me thanol system), to give 0.24 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 <t, J = 7 . 2Hz , 3H) , 

2.56 (q, J-7 . 2Hz, 2H) , 2 . 7 6 ( br - 1 , 4H ) , 2.94(t,J=6.6Hz,2H), 

3.59(br-t,4H), 3.91(t,J=6.6Hz,2H), 7 . 3 4 ( d , J= 8 . 4Hz , 2H) , 

7 .46 (br- 1, 1H) , 7 . 5 9 (br - t , 1H) , 7.68(s,lH), 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 

8 . 0 8 (d, J- 8 . 4Hz , 1H) , 8 . 1 2 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from e thanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m .p . ; 134 - 136°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 
2.79(t,J=7.0Hz,2H), 3.19-3.26<m,-2H), 3.30-3.38(m,2H), 
3.55 (br- 1, 2H) , 3 . 6 2 (br - d , 2H) , 3 . 6 5 ( t , J = 7 . 0Hz , 2H ) , 3 . 9 9 (br- 
d,2H), 7.36(d,J=8.4Hz,2H), 7.60(br-t,lH), 7.74(br-t,lH), 
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7.9 8 (d, J= 8.0Hz, 1H) , 8.05(s,lH) , 8 . 11 ( d , J= 8 . 4Hz , 2H) , 
8.11~(d, J=8 . 4 Hz, 1H) , . 11.12 (br-s, 1H) . 
MS (FAB) m/z 362 <M + H)\ 

Pv^mpl ^ gynMiPR i g nf 1 - ( A - Pth vl ni nprfl z i n - 1 - vl ) - 3 - f 4 - f 3 - 

hyHrnvyprnpyl \ ffiil f nnyl phpnyl 1 i Rnmnnnl ITIft dihvdrochl Pride 



(4 - Tributylstannylphenyl ) ( 3 -benzyloxypropyl ) sulf one 
(5.78 g) and 3-bromo-l- (4 - e thylpiperaz in - 1 -yl) isoquinoline 
(2.13 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.58 g) in xylene in 
nitrogen atmosphere for 7 hr. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 




668 



98046PCT 



chromatography ( chloroform/me thanol system), to give l-(4- 
ethylpiperazin-l-yl) -3- [4- (3- 

benzyloxypropyl) sulf onylphenyl] isoquinoline {2.56 g) as a 
pale brown amorphous. 

The resulting 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - [4 - ( 2 - 
benzyloxyethyl ) sul f onylphenyl ] isoquinoline (2.56 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was then dissolved in methanol (50 ml) , 
followed by the addition of 10% palladium/ carbon catalyst (0.07 

O 

-J3 g) , and the catalytic reduction was conducted at atmospheric 

LH pressure overnight. The 10% palladium/carbon catalyst (0.05 

m g) was additionally added thereto, and the catalytic reduction 

Q was conducted at atmospheric pressure for 1 day. The catalyst 

Q was filtered off, while the solvent was evaporated. Water was 

ZL added to the resulting residue, followed by the addition of a 

h% IN aqueous solution of sodium hydroxide to adjust to pH 8, and 

^ the mixture was extracted with ethyl acetate. The extract was 

washed with brine and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 1.23 g of the free compound of the title compound as a pale 
yellow amorphous. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1-8 ( t , J = 7 . 2 Hz , 3H ) , 1.98- 
2 . 05 (m, 2H) , 2.56(q,J=7.2Hz,2H), 2.76(br-t,4H), 3.27- 
3.31(m,2H) , 3 . 5 9 (br- t, 4H) , 3 . 7 5 ( t , J= 6 . 0Hz , 2H ) , 7 . 5 3 (br - t , 1H) , 
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7 .64 (br- t, 1H) , 7. 77 (s, 1H) , 7 . 83 (d, J=7 . 6Hz, 1H) , 

7 .99 (d,J = 8.4Hz, 2H) , 8.0 9 (d, J=8.4Hz, 1H) , 8 . 3 4 ( d , J= 8 . 4 Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys talli zed 
from ethanol/ether , to give the title compound as yellow 
needles . 
Hydrochloride: 
m.p.; 213-215°C (decomp.) 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 1.33(t,J = 7.2Hz,3H), 1.67- 
1.74(m,2H), 3 . 22 -3 . 28 (m, 2H) , 3 . 3 3 - 3 . 4 4 (m , 6H ) , 3 . 5 1 (br - t , 2H ) , 
3 . 64 (br-d, 2H) , 4.05 (br-d, 2H) , 7 . 6 8 (br - t , 1H) , 7.80 (br- t, 1H) , 
8 . 0 2 (d, J=8 . 4Hz, 2H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) , 8 . 17 ( d , J= 8 . 8Hz , 1H ) , 
8 . 29 (s, 1H) , 8 . 47 (d, J=8 . 4Hz , 2H) , 1 0 . 6 8 (br - s , 1H ) . 
MS ( FAB ) m/z 439(M+H) + . 

Kyamplp .gynthpsiR of 1 > f 4 - Pthyl pi'ppra 7i n • 1 - yl ) . V [A - fN- 

propyl cm 1 famnyl ) ph enyl 1 i snqii innlinp rHhyrirochloride 




N - Propyl - 4 - tribu tyls tannylbenzenesul f onamide (1.05 g) 
and 3 - bromo - 1 - (4 - e thylpiperaz in - 1 - yl ) isoquinol ine (0.46 g) 

670 



98046PCT 



were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.41 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0 . 8 9 ( t , J = 7 . 2Hz , 3H) , 

1 . 18 ( t , J=7 . 2Hz ,3H), 1.52(tq,J=7.2,7.2Hz,2H), 

2 . 57 (q, J=7 . 2Hz , 2H) , 2.77 (br-t, 4H) , 2 . 97 (q, J=7 . 2Hz, 2H) , 

3.60(br-t,4H), 4 . 3 8 (br - t , 1H) , 7 . 5 2 ( br - t , 1H ) , 7.63 (br-t, 1H) , 

7 .77 (s, 1H) , 7.83(d,J=8.4Hz,lH), 7 . 95 (d, J=8 . 4Hz , 2H) , 

8.10(d,J=8.4Hz,lH), 8.31(d,J=8.4Hz,2H). 

The resul ting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with e thanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p.; 226 . 5 -227 . 5°C (decomp.) 

ilUNMR..(4 0.0.MH.z ,JDMSO-d 6 ) ; <5 (ppm) 0 . 81 ( t , J = 7 . 2Hz , 3H) , 

1 . 3 3 (t, J = 7 . 2Hz, 3H) , 1 . 40 (tq, J = 7 . 2Hz ,2H), 2.74 (br-q, 2H) , 

3.22-3.28 (m,2H), 3 . 32 - 3 . 41 (m, 2H) , 3.50 (br- t, 2H) , 3.64 (br- 

d, 2H) , 4 . 05 (br-d, 2H) , 7.65-4.70 (m,2H), 7.79 (br- t, 1H) , 

7 . 91 (d, J=8 . 8Hz , 2H) , 8 . 0 3 (d, J=8 . 0Hz, 1H) , 8 . 16 (d, J-8 . 4Hz, 1H) , 

8 . 24 (s, 1H) , 8 . 40 (d, J=8 . 8Hz , 2H) , 10 . 56 (br- s, 1H) . 

MS ( FAB ) m/z 439 (M + H)\ 

FvampIP fiynthpsi .q of 1 - ( 4 - g thy 1 p ippra z i n -1-yl) - 3 - f 4 - fN- 

(^■mPtbnYypfh yl ) snl famnyl ) phenyl 1 i snqiiinol i nf> 




N- (2 -Methoxyethyl) -4- 
tributyls tannylbenzenesulf onamide (1.07 g) and 3-bromo-l- 
(4 - ethylpiperazin - 1 - yl ) isoquinoline (0.45 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 

672 



98046PCT 



filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.43 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br- t, 4H) , 3 . 17 < d t , J= 5 . 0 , 6 . 0Hz, 2H) , 

3.28(s,3H), 3 .43 ( t, J=5 . 0Hz , 2H) , 3.60 (br- t, 4H> , 

4 . 87 (t, J=6 . 0Hz, 1H) , 7 . 5 2 (br - t , 1H ) , 7 . 6 3 (br - t , 1H ) , 7.77(s,lH), 
7 . 84 (d, J=8 . 0Hz, 1H) , 7 . 9 5 (d , J= 8 . 4Hz , 2H) , 8 . 10 (d, J=9 . 2Hz, 1H) , 
8 . 31 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 222-224 °C (decomp . ) 

l H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.34(t,J=7.2Hz,3H), 
2 . 95 (dt, J=5 . 8Hz, 2H) , 3.18(s,3H), 3.20-3.27 (m,2H), 
3.33(t,J=5.8Hz,2H), 3.36{br-t,2H), 3.56(br-t,2H), 3 . 63 (br- 

673 



98046PCT 

d, 2H) , 4 . 04 (br-d, 2H) , 7.67 (br-t, 1H) , 7.79 (br-t, 1H) , 

7 . 84 (t, J- 5- 8Hz, 1H) , 7 . 93 (d, J = 8 . 4Hz, 2H) , 8.03 (d, J = 7 . 6Hz, 1H) , 

8 . 16 (d, J=8 . 0Hz, 1H) , 8 . 24 (s, 1H) , 8.40<d,J=8.4Hz,2H), 

11 . 09 (br-s, 1H) . 

MS ( FAB ) m/z 455 (M + H)\ 

F.vampl p 1 SS SynthpsiR of 1 - (4 - pfhyl pi ppra 7 i n - 1 -yU - [4 - H- 
f 1 nnrnprnpyl ) snl fn nylphpnyl 1 i snqn innlinp d i hyd roch 1 or i dp 




Diethylaminosul f ur trif luoride (DAST, 0.14 ml) was added 
to anhydrous methylene chloride (3 ml), and the resulting 
mixture was stirred at -78°C in nitrogen atmosphere, to which 
was then added a solution of 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - 
[ 4 - ( 3 - hydroxypropyl ) sul fonyl phenyl ] isoquinol ine (0.31 g) 
obtained in Example 352 in methylene chloride (5 ml), and the 
mixture was further stirred for 6 hr . DAST ( 0 . 09 ml ) was further 
added thereto, and the resulting mixture was further stirred 
overnight . The bulk temperature was raised to room temperature . 
The reaction solution was diluted with chloroform, followed by 
the addition of a 10% aqueous solution of sodium carbonate. The 
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organic layer was separated, and then it was washed with brine 
-and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.23 g of 
the free compound of the title compound as a pale brown viscous 
oil . 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 2.11- 

2 . 26 (m, 2H) , 2 . 5 6 (q, J = 7 . 2Hz, 2H) , 2.77 (br- t, 4H) , 3.26- 

3 . 3 0 (m, 2H) , 3 . 60 (br- t, 4H) , 4 . 53 ( dt , J= 5 . 6 , 4 6 . 8Hz, 2H) , 

7 . 53 (br - t, 1H) , 7 . 64 (br - t , 1H) , 7 . 7 7 (s, 1H) , 7 . 8 3 (d, J=8 . 0Hz, 1H) , 

7.99(d,J=8.4Hz,2H), 8.10(d,J=8.4Hz,lH), 8 . 3 6 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as pale yellow 
needles . 
Hydrochloride : 
m.p.; 224-225°C (decomp.) 

'H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 1.90- 
2.04(m,2H), 3.22-3.28(m,2H), 3.32-3.41(m,2H), 3.44- 
3.54(m,4H), 3.64(br-d,2H), 4.05(br-d,2H), 

4.50(dt,J=6.0,46. 8Hz, 2H) , 1 . 6 9 (br - t , 1H ) , 7 . 81 (br - t , 1H) , 
8.03-8.06(m,3H), 8.17(d,J=8.4Hz,lH), 8.30(s,lH), 
8.48(d,J=8.4Hz,2H), 10.62(br-s,lH). 
MS ( FAB) m/z 442(M+H)\ 

F.xampIP ^Sfi Synt-hPRi g nf 1 - (4 ■pthylpipprazin-l -y^ - ^- 
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(pyrrol irHn-1 -yl ) gnl fnnylphpnyl ] i sngn i nnl inp 
rH hydrn rhl nri d<=> 




Pyrrolidine 4 - tributylstannylbenzenesulf onamide (1.17 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (0.64 g) 
were heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium ( 0 ) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid. The aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 by a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (toluene/acetone system) , 
to give 0.47 g of the free compound of the title compound as 
a pale brown amorphous. 
Free compound: 

^-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2Hz,3H), 1.76- 
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1.7 9 (m, 4H) , 2.57 (q, J=7 . 2Hz , 2H) , 2 . 77 <br - t , 4H) , 3.28- 
3.31 (m,2H) , 3.6 0 (br-t,4H) , 7 . 52 (br - t , 1H) , 7.64 (br-t,lH) , 
1 .11 (s, 1H) , 7 . 8 3 (d, J=8 . 0Hz , 1H) , 7 . 92 (d, J=8 . 6Hz, 2H) , 
8 . 10 <d, J=8 . 4Hz , 1H) , 8 . 32 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/e ther , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 238.5-240°C (decomp.) 

1 H - NMR (40 0MHz , DMSO - d 6 ) ; 8 (ppm) 1 . 34 ( t , J=7 . 2Hz , 3H) , 1.65- 
1.68<m,4H), 3.18-3 .27 <m, 6H) , 3 . 3 2 - 3 . 4 0 (m, 2H) , 3 . 56 (br - t , 2H) , 
3 . 6 3 (br-d, 2H) , 4 . 0 2 (br-d, 2H) , 7 . 6 8 (br - t , 1H ) , 7.80 (br- 1, 1H) , 
7 . 9 4 (d, J=8 . 8Hz , 2H) , 8 . 0 5 ( d , J=7 . 6Hz , 1H ) , 8 . 16 (d, J=8 . 8Hz , 1H) , 
8.27(s,lH), 8.45(d,J=8.4Hz,2H), 11 . 17 (br - s , 1H) . 
MS ( FAB ) m/z 451(M+H)\ 

Fxamplp ^S7 fiynMiPgi s of 1 ■ (4 - pfhyl pi ppra ?.i n - 1 -yl ) - ^ - [4 - fN> 
pthyl sill famnyl ^php nyl 1 i snqui nnlinp rH by ri rorh 1 or i d e 




N- Ethyl - 4 - tributylstannyl benzene sulfonamide (1.05 g) 
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and 3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) isoquinol ine (0.61 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give the free 
compound of the title compound (0.49 g) as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.14(t,J = 7.2Hz,3H), 
1.18(t,J=7.2Hz,3H), 2. 57 (q, J=7 . 2Hz , 2H) , 2.77 (br- t , 4H) , 
3.07(dq,J=6.0,7.2Hz,2H), 3.60(br-t,4H), 4 . 3 0 ( t , J= 6 . OH z , 1H ) , 
7.52 (br-t,lH) , 7 . 63 (br- t, 1H) , 7.77(s,lH), 7 . 8 3 ( d , J= 8 . 8Hz , 1H ) , 
7.95(d,J=8.4Hz,2H), 8.10(d,J=8.4Hz,lH), 8.31(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then repr ecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p. ; 147-149 C 

'H-NMR (400MHz , DMSO-d 6 ) ;_ 6 (ppm) 1 . 00 ( t , J = 7 . _2Hz , 3H) , 

1.33 (t, J = 7 . 2Hz, 3H) , 2 . 7 9 - 2 . 86 (m, 2H) , 3 . 2 1 - 3 . 27 (m, 2H) , 3.32- 
3 .4 (m, 2H) , 3 . 53 (br- t, 2H) , 3 . 6 3 (br - d, 2H) ( 4 . 04 <br-d, 2H) , 
7.64-7.6 9(m,2H) , 7 . 7 9 (br - t , 1H ) , 7 . 9 2 (d, J= 8 . 4Hz , 2H) , 
8.03(d,J=7.6Hz,lH), 8 . 1 6 (d , J= 8 . 4Hz , 1H) , 8 . 24 (s, 1H) , 
8.41(d,J=8.4Hz,2H), 1 0 . 8 6 ( br - s , 1H ) . 
MS ( FAB) m/z 425(M+H)\ 

^vamplp ISfi Rynthpsi k of 1 - (4 - fithyl pipfirazin - 1 -yl ) - 3 - f 4 - (N- 
mpfbyl -TJ- propyl sul famnvl ) nhenvl 1 i socnii nol inft 
riihyrimrhl nride 




N- Methyl - N - propyl - 4 - tributylstannyl benzene sulfonamide 
(2.00 g) and 3-bromo-l- ( 4 - e thylpiperaz in - 1 - yl ) i soquinol ine 
(0.64 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.15 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
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resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.56 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

"H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 9 5 ( t , J = 7 . 2Hz , 3H) , 

1.18 (t, J=7 . 2Hz, 3H) , 1 . 59 (tq, J=7 . 2, 7 . 2Hz, 2H) , 

2.57 (q, J=7 .2Hz, 2H), 2.75-2.78 (7 7H) , 3. 01 (t, J=7 .2Hz, 2H) , 

3.60(br-t,4H), 7 . 52 (br - t , 1H) , 7 . 6 3 (br - t , 1H ) , 7 . 77 (s , 1H) , 

7 . 8 3 (d, J=8 . 0Hz, 1H) , 7 . 87 (d, J=8 . 6Hz , 2H) , 8 . 10 (d , J=8 . 0Hz , 1H) , 

8 . 18 (d, J-8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprec ipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 199 . 5 - 200 . 5°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.86(t,J = 7.2Hz,3H), 

1 . 34 ( t, J=7 . 2Hz, 3H) , 1 . 5 0 ( tq , J= 7 , 2 , 7 . 2H z , 2H ) , 2 .70 (s, 3H) , 

2.95(t,J=7.2Hz,2H), 3.20-3.27(m,2H), 3.32-3.40(m,2H), 

3 . 56 (br- 1 , 2H) , 3 . 6 3 (br - d , 2 H) , 4.02<br-d,2H), 7 . 6 8 (br - t , 1H) , 
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7.80<br-t/lH) , 7 . 9 0 ( d , J= 8 . 8Hz , 2H) , 8 . 05 <d , J=7 . 6Hz , 1H) , 

8... 16 (_d, *I=8.. 4Hz, 1H) , 8.26 (s, 1H) , 8.44 <d , J= 8 . 4Hz , 2H) , 

11 . 18 (br-s, 1H) . 

MS (FAB) m/z 453(M+H)\ 

F-vamplft Kyni-hPR-i r of 1 - ( 4 - e thy 1 p ippra z i n - 1 - yl ) - 3 - f 4 - 

(N r N- di pt-hyl <=m 1 famnyl ) phpnyl ] i snqin no! i np riihydrochl nridfi 




N, N- Diethyl -4 - tribu tyl stannylbenzene sulfonamide (1.29 
g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
f iltrate was extracted with 2N hydrochloric acid , and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
- - chromatography (chlqrof orm/methanol system) , to give 0.4 8 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; d (ppm) 1 . 17 ( t, J=7 . 2Hz , 6H) , 

1 . 18 (t, J = 7 . 2Hz, 3H) , 2 . 57 (q, J = 7 . 2Hz, 2H) , 2.77 (br-t, 4H) , 

3.2 8 (q, J=7 . 2Hz, 4H) , 3 . 6 0 (br - 1 , 4H) , 7.52 <br-t,lH) , 7.6 3 (br - 

t ; lH), 7 .76 (s, 1H) , 7 . 83 (d, J=8 . 8Hz, 1H) , 7 . 90 (d, J=8 . 4Hz, 2H) , 

8 . 10 (d, J=8 . 4Hz , 1H) , 8 . 2 9 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 210-212°C (decomp.) 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.07(t,J=7.2Hz,6H), 

I . 34 ( t , J = 7 . 2 Hz , 3H) , 3.18-3.26(m,6H), 3.32-3.39 (m,2H), 
3.56(br-t,2H), 3.62 (br-d, 2H) , 4.02 (br-d, 2H) , 7 . 6 7 (br - t , 1H) , 
7 . 79 (br- t, 1H) , 7 . 9 2 ( d , J= 8 . 8Hz , 2H) , 8 . 04 (d, J=8 . 0Hz , 1H) , 

8 . 16 (d, J=8 . 4Hz, 1H) , 8 . 2 5 (s , 1H) , 8 . 41 (d, J=8 . 8Hz, 2H) , 

II . 22 (br- s, 1H) . 

MS ( FAB ) m/z 453(M+H) + . 

F.vamplP ^60 RynfhPRi s of 1-(4-ftfrhy1piperazin-'l-v'l)-l-f4-fN- 
( 1 -mpfhyl propyl ^ snl famnyl ] phpnyl H snqu i nol ine 
ri -i hyHrnrh l nridp 
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N- (1-Methylpropyl) -4- 
tributyls tanhylbenzenesulf onamide (0.98 g) and 3-bromo-l- 
(4 - ethylpiperazin - 1 -yl) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.36 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 
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*H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 0 . 83 ( t , J = 7 . 2Hz , 3H) , 
1 .06 (d, J=6 . 4Hz ,3k), 1.17(t,J=7.2Hz,3H), 1.39-1.47(m,2H), 
2.5 6 (q, J=7.2Hz,2H) , 2.76 (br-t,4H) , 3 . 2 8 - 3 .3 4 (m , 1H ) , 
3.59<br-t,4H) , 4 . 7 5 (d , J= 8 . 0Hz , 1H) , 7 . 5 1 (br - t , 1H ) , 7.61(br- 
t, 1H) , 7 .76 (s, 1H) , 7 . 80 (d, J=8 . 0Hz, 1H) , 7 . 9 8 (d, J=8 . 8Hz, 2H) , 
8 . 09 (d, J=8 . 0Hz , 1H) , 8 . 31 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder. 

Hydrochloride : 
m.p.; 155-156°C 

*H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; 6 (ppm) 0.74(t,J=7.2Hz,3H), 

0 . 90 (d, J=6 . 4Hz , 3H) , 1.30-1. 37 (m, 5H) , 3.08-3.27(m,3H), 3.33- 

3 . 40 (m, 2H) , 3.54 (br- t , 2H), 3.63(br-d,2H), 4 . 04 (br - d , 2H ) , 

7 . 62 (d, J = 7 . 6Hz , 1H) , 7.67 (br- t , 1H) , 7 . 7 9 ( br - t , 1H ) , 

7 . 93 (d, J-8 . 4Hz , 2H) , 8 . 0 3 ( d , J= 8 . 4Hz , 1H) , 8 .15 ( d , J = 8 . 0Hz, 1H) , 

8 . 25 (s, 1H) , 8 . 40 (d, J=8 . 4Hz ,2H) , 10.95 (br- s, 1H) . 

MS ( FAB ) m/z 453(M+H)\ 

Exampl e 3 61 Synth^s is of 1- (4 -ethylpipfiraain-l -yl) -3- [4- (N- 
methyl sill f a moy 1 ) phenyl ] i soqu inolinp di hy^rnrhl nri dp 
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N- Methyl - 4 - tr ibu tyl s tannylbenzenesul f onamide (1.23 g) 
and 3 -bromo - 1 - ( 4 - ethylpiperazin - 1 -yl ) isoqu incline (0.73 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium(O) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
reuslting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.38 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

X H-NMR (4 00MHZ, CDC1 3 ) ; 5 (ppm) 1 . 1 8 ( t , J = 7 . 2 Hz , 3H ) , 
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2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 7 1 ( s , 1 . 5H) , 2 . 7 2 ( s , 1 . 5H ) , 2.77 (br- 
t, 4H) , 3 . 6 0 (br- t, 4H) , 4 . 3 5 (br - q, 1H) , 7 . 53 (br - t , 1H) , 
7 . 64 (br- t, 1H) , 7.77(s, 1H) , 7 . 8 3 (d, J=8 . 0Hz , 1H) , 

7.95(d,J=8.4Hz,2H), 8.10(d,J=8.0Hz,2H), 8 . 3 2 ( d , J= 8 . 8Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 17 0-17 2°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 5 (ppm) 1.34(t,J=7.2Hz,3H), 2 . 46 (br- 

d,3H), 3 . 20 - 3 . 27 (m, 2H) , 3.32-3.40(m,2H), 3.56 (br- t, 2H) , 

3.63(br-d,2H), 4.03(br-d,2H), 7.57(br-s,lH), 7. 67 (br- t, 1H) , 

7.79(br-t,lH), 7 . 91 ( d , J= 8 . 4Hz , 2H) , 8.04(d,J=8.0Hz,lH), 

8 . 16 (d, J-8 . 0Hz, 1H), 8.24(s,lH), 8 . 42 (d, J=8 . 4Hz, 2H) , 

11 . 11 (br-s, 1H) . 

MS ( FAB ) m/z 411(M+H) + . 

F.YampiP -362 Synthesi s of 1 - (4 - ethyl piperazin - 1 - yl ) - 3 - [4 - 

(N,N-rHni^t-hy1 Riil famnyl )phpny1 1 i soqn innlinp rii h ydrnrhl nri Hp 
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N, N-Dimethyl -4 - tributylstannylbenzenesulf onamide (1.21 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.51 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

*H - NMR ( 4 0 0MH z , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J= 7 . 2H z , 3H ) , 
2 . 57 (q, J = 7 . 2Hz , 2H) , 2.75(s,6H), 2 . 7 7 (br - t , 4H ) , 3 . 6 1 ( br - t , 4H ) , 
7.53 (br-t, 1H) , 7 . 64 (br- t, 1H) , 7 .78 (s, 1H) , 7 . 87 (d, J=8 . 8Hz, 2H) , 
8.11 (br-d, 1H), 8 . 34 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was • converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p. ; 155-156 C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 2 . 66 (s, 6H) , 
3.21-3.27 (m,2H) , 3 . 3 3 - 3 . 4 0 (m, 2H) , 3 . 54 ( br - t , 2H ) , 3.63 (br- 
d, 2H) , 4.03 (br-d, 2H) , 7.68 (br-t, 2H) , 7.80 (br-t, 2H) , 
7 . 8 8 (d, J=8 . 6Hz , 2H) , 8 . 05 (d, J=8 . 4Hz, 1H) , 8 . 2 8 (s, 1H) , 
8.46(d,J=8.6Hz,2H) , 1 0 . 97 (br - s , 1H) . 
MS ( FAB ) m/z 425(M + H)\ 

Ky^mplp Tfi^ S ynfhPsis of 1 - ( 4 - Pthylpiperaz in - 1 -yl ) -3 - f4 - (N - 
ryrl nprnpyl rii 1 famnyl ) ph enyl ] i soqin nnl irift f^i hydrnrhl nri dp 



N - Cyclopropy 1 - 4 - tributylstannylbenzenesulf onamide 
(1.00 g) and 3 -bromo- 1 - (4 - e thylpipera z in - 1 -yl) isoquinoline 
(0.56 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0 ) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
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hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.43 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

*H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.39-0.52(m,4H), 

1 . 0 8 (t, J = 7 . 2Hz , 3H) , 2.15 (br-s, 1H) , 2.68 (br- t, 4H) , 3.47 (br- 

t,4H), 7 . 62 (br- t , 1H) , 7.74(br-t,lH), 7.92(d,J=8.6Hz,2H), 

7.96-7.99 (m,2H), 7.10(d,J=8.0Hz,lH), 8.13(s,lH), 

8 .42 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 158-159. 5°C 

X H -NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0.39-0.53(m,4H) , 
1.34(t,J=7.2Hz,3H), 2 . 16 (br-s, 1H) f 3.20-3.27(m,2H), 3.32- 
3 . 40 (m, 2H) , 3.56(br-t,2H), 3.63{br-d,2H), 4.04(br-d,2H), 
7.67(br-t,lH), 7.80 (br- t,lH), 7.94(d,J=8.4Hz,2H), 8.00- 
8.05(m,2H), 8 . 1 6 ( d , J= 8 . 6Hz , 1H ) , -8.25(s,lH), 
8.43(d,J=8.6Hz,2H), 1 1 . 1 4 ( br - s , 1H ) . 
MS (FAB) m/z 437(M+H)\ 
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Example 164 Synthpsi s of 1 - M - Pfhyl pippra?in.1 -yl ) - ^ - f 4 - (N- 
pf hyl rarhamnyl ) p henyl ] i snquinnl inp dihydrnrhl nridp 



N - Ethyl - 4 - tr ibutyl s t annyl ben z amide (1.35 g) and 3- 
bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoqu incline (0.82 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.58 g of 
the free compound of the title compound as a pale yellow powder. 
Free compound : 

1 H-NMR(4 00MHz,CDCl 3 ) ; (5 (ppm) 1.18(t,J = 7.2Hz,3H) , 
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1 . 29 (t, J=7 . 2Hz, 3H) , 2 . 5 6 (q, J = 7 . 2Hz , 2H) , 2 . 77 (br - 1, 4H) , 
-3\ 54 Cdq rJ= 5 . 6 , 7-. 2Hz , 2H) , - 3 . 6 0 (br- t , 4H) , 6-. 14 (br-t , 1H) , 
7.50 (br-t, 1H) , 7.61 (br-t, 1H), 7.75(s,lH), 7 . 82 (d, J=8 . 0Hz, 1H) , 
7 . 86 (d, J=8 . 8Hz, 2H) , 8 . 0 9 (d , J= 8 . 4Hz , 1H) , 8 . 24 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 160-160 . 5°C 

'H-NMR (4 00MHz, DMSO-d € ) ; 6 (ppm) 1 ..16 ( t, J«7 . 2Hz, 3H) , 

1.34 (t, J=7 . 2Hz, 3H), 3.20-3.27(m,2H), 3.29-3.40(m,2H), 

3 . 55 (br- t, 2H) , 3 . 6 3 ( br - d , 2H) , 4.02 (br-d, 2H) , 7 . 64 (br-t, 1H) , 

7.77 (br-t, 1H) , 7 . 99 (d, J=8 . 4Hz, 2H) , 8 . 02 (d, J=8 . 0Hz, 1H) , 

8 . 14 (d, J=8 . 4Hz, 1H) , 8 . 21 (s, 1H) , 8 . 29 (d, J=8 . 4Hz , 2H) , 

8 . 5 9 (t, J=5 . 4Hz, 1H) , 11 . 07 (br - s , 1H) . 

MS (FAB) m/z 389 (M+H)*. 

Fxampl <=> "3 6 5 fiyn thpsis of 1 - U - Pt-hyl pipprazi n - 1 -yl ) • ^ • [A • fN- 
methyl rarhamnyl ) phenyl 1 i snqu innl inp di hydrnrhl nridp 




NHMe 



691 



98046PCT 



N-Methyl - 4 - tr ibu tyl s tannylbenzamide (1.35 g) and 3- 

— -bromo- 1 — { 4 - ethylpiperazin- 1 -yl ) isoquinoline -( 0 . 82 g) were - 

heated under reflux in the presence of 

tetrakis triphenylphosphinepallad ium{0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
Q it was adjusted to pH 10 by a 8N aqueous solution of sodium 

m hydroxide, extracted with ethyl acetate, washed with a 10% 

fU aqueous solution of sodium carbonate and brine, and dried over 

|rj magnesium sulfate. The solvent was evaporated, and the 

a resulting residue was purified by silica gel column 

yi chromatography (chlorof orm/methanol system) , to give 0.58 g of 

the title compound as a pale yellow powder, 
jy. Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2Hz,3H) , 
2 . 57 (q, J = 7 . 2Hz , 2H) , 2.77 (br-t, 4H) , 3 . 0 5 ( s , 1 . 5H ) , 
3.06(s,1.5H), 3.60(br-t,4H), 6.21 (br-q, 1H) , 7.49 (br-t, 1H) , 
7.61(br-t,lH), 7.75(s,lH), 7.80(d,J=8.4Hz,lH), 

7.86(d,J=8.4Hz,2H), 8 . 0 9 (d , J= 8 . 4Hz , 1H ) , 8.23(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p.; 161.5-163°C 

- * r H--NMR (-400MHz, DMSO-d 6 ) ; 6 (ppm) 1 .-3-3 ( t , J = 7 . 2Hz , 3H) - 

2.82 (s, 1.5H) , 2 . 83 (s, 1 . 5H) , 3 . 2 1 - 3 . 2 7 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m , 2H) , 
3.53 (br-t, 2H), 3.64(br-d,2H), 4 . 02 (br-d, 2H) , 7.65 (br-t f 1H) , 
7.77 (br-t, 1H) , 7 . 9 8 (d, J=8 . 4Hz, 2H) , 8 . 02 (d, J=7 . 6Hz , 1H) , 
8.14 (d, J=8.4Hz, 1H), 8.21 (s, 1H) , 8.29 (d, J=8.4Hz, 2H) , 
8.55(br-q,lH), 1 0 . 9 0 (br - s , 1H) . 
MS (FAB) m/z 375 (M+H) \ 

Example "366 Rynthps ir of 1 - (4-Pthylpi pfira7i n-1 - y 1) - "3 - [A - 
( ethyl sul fnnyl ) phenyl 1 i sogn innlinp Hi hyHrnrhl nri r\ e> 



Ethyl (4 - tributyls tannylphenyl ) sulf one (1.53 g) and 
3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.71 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 



O O 
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it was adjusted to pH 10 by a 8N aqueous solution of sodium 
* hydroxide, extracted in ethyl acetate, washed with a 10%-aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
( chloroform/me thanol system), to give 0.68 g of the free 
compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 
1 . 32 ( t , J=7 . 2Hz , 3H) , 2.57 (q,J=7. 2Hz ,2H), 2.77(br-t,4H), 
3.16(q,J=7.2Hz,2H), 3.61 (br- 1 , 4H), 7.53(br-t,lH), 7. 64 (br- 
t,lH), 7.79(s,lH), 7 . 84 (d, J=8 . 0Hz , 1H) , 7.99(d,J=8.4Hz,2H), 
8.11(d,J=8.4Hz,lH), 8 . 36 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 150-151. 5°C 

*H - NMR { 4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.14(t,J=7.2Hz,3H), 

I. 34(t,J=7.2Hz,3H), 3.20-3.27(m,2H), 3.32-3.40(m,4H), 
3.55(br-t,2H), 3.63(br-d,2H), 4.04(br-d,2H), 7.68(br-t,lH), 
7.80(br-t,lH), 8.01(d,J=8.4Hz,2H), 8 . 05 (d, J=8 . 0Hz , 1H) , 
8.16(d,J=8.4Hz,lH), 8.29(s,lH), 8.47(d,J=8.4Hz,2H), 

II . 07 (br-s, 1H) . 

MS ( FAB ) m/z 410(M+H)\ 

Rxampl p ^67 fiyni-hP Ri s nf 1 . (4 - Pthyl pi ppra ? i n - 1 -yl) - V H- 
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f 1 noro -4 -mpfhnyypthnYyphpnyl ) i snqin nol i fii hyHrnrh 1 nri^p 




4 -Benzyloxy- 3 - f luorophenylbor i c acid (1.97 g) and 3- 
bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinoline (2.57 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.09 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 2 hr . 4 - Benzyloxy - 3 - 
f luorophenylboric acid (0.99 g) was additionally added thereto , 
and the mixture was heated under reflux for 30 min . 4- 
Benzyloxy- 3 - f luorophenylboric acid (1.43 g) was again added 
thereto, and the mixture was heated under reflux overnight . The 
organic layer was separated and extracted with 2N hydrochloric 
acid twice, and the resulting aqueous layer was washed with 
ethyl acetate. Then, it was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, extracted with ethyl acetate, 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 

695 



98046PCT 



chromatography ( chloroform/me thanol system) , to give obtain 

1 -~( 4 - etfiylpiperazin - 1 -yl ) - 3 --(4 -benzyloxy- 3 - - - 

f luorophenyl) isoquinoline (3.19 g) as a brown viscous oil. 

The resulting 1 -( 4 - e thylpiperazin - 1 - yl )- 3 -( 4 - 
benzyloxy- 3 - f luorophenyl ) isoquinoline (3.19 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addition of 10% palladium/carbon catalyst (0.31 g) , and the 
catalytic reduction was conducted at atmospheric pressure for 
3 days. The catalyst was filtered off, while the solvent was 
evaporated. Water was added to the resulting residue, followed 
by the addition of an aqueous solution of saturated sodium 
bicarbonate , and then the mixture was extracted with chloroform . 
The extract was washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give obtain l-(4- 
e thylpiperazin - 1 -yl) -3- (3-f luoro-4- 

hydroxyphenyl ) isoquinol ine (1.01 g) as a pale brown viscous 
oil . 

Sodium hydride (0.03 g) was washed with n-hexane, 
suspended in N, N- dimethylf ormamide (2 ml) and stirred under 
ice-cooling. To the resulting mixture was added the resulting 
1- (4 -ethylpiperazin- 1 -yl) -3- (3-fluoro-4- 
hydroxyphenyl ) isoquinol ine (0.20 g) dissolved in N , N - 
dime thyl f ormamide (2 ml), and the mixture was stirred at room 
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temperature for 50 min. The mixture was again ice-cooled, 
followed by the addition of 2 -methoxyethyl bromide (79 ml) , and 
the mixture was stirred in nitrogen atmosphere at 50°C overnight . 
Water was added to the reaction solution, and the mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.16 g of the free compound of the title compound as a pale 
brown viscous oil. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H), 

2 . 5 5 (q, J = 7 . 2Hz , 2H) , 2.75 (br-t, 4H) , 3 . 4 7 (s, 3H) , 3 . 5 8 (br- t, 4H) , 
3 . 79 - 3 . 82 (m, 2H) , 4.24-4.26(m,2H), 7 . 0 6 ( dd , J= 8 . 6 , 8 . 6Hz, 1H) , 

7 . 45 (br- t , 1H) , 7 . 57 (br - 1 , 1H) , 7.59(s,lH), 7 . 7 6 ( d , J= 8 . 0Hz , 1H ) , 
7 . 85 -7 . 88 (m, 1H) , 7 . 9 5 < dd , J = 2 . 0 , 1 2 . 8Hz , 1H) , 

8 . 06 (d, J=8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellowish 
brown powder . 
Hydrochloride : 
m. p . ; 112.5 - 114°C 

*H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.20- 
3 . 27 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 34 (s, 3H) , 3.52(br-t,2H), 
3.63(br-d,2H), 3.71-373(m,2H), 4.00(br-d,2H), 4.24- 
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4 . 2 6 (m, 2H) , 7 . 3 1 ( dd , J= 8 . 8 , 8 . 8Hz, 1H) , 7 . 6 0 (br - t , 1H) , 
7 . 74~(br- t/lH) 7 7 . 95 - 8 . 0 6 (m, 3H) , 8. 08 (s, 1H) , 
8 . 11 (d, J=8 . 4 Hz , 1H) , 10 . 9 6 (br- s, 1H) . 
MS ( FAB ) m/z 410(M+H)\ 

Example 368 Synthftsi s of 1 - (4 - gthyl pi pg-ra * i n-l-yll-l-fy. 5- 
d i fl iioro - 4 - mp t h oxyp thoxyph pnyl ) -j snqn innl i'tip di hyHrnrhl oti Hp 



4 - Benzyloxy - 3 , 5 - dif luorophenyl boric acid { 1 . 97 g) and 

3- bromo-l- (4 - ethylpiperazin - 1 -yl) isoquinoline (5.20 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.50 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 1 hr. 4 - Benzyloxy- 3 , 5 - 
dif luorophenylboric acid (1.15 g) was additionally added 
thereto, and the mixture was heated under reflux for 1 hr . 

4 - Benzyloxy - 3 , 5 - dif luorophenylboric acid (1.15 g) was 
additionally added to the resulting mixture, and then heated 
under reflux overnight. The organic layer was separated and 
extracted with 2N hydrochloric acid twice. The resulting 
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aqueous layer was washed with ethyl acetate, adjusted to pH 10 
by a 8N aqueous solution" of sodium hydroxide , - extracted -wi th 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chloroform/me thanol 
system) , to give 1- ( 4 - e thylpiperaz in - 1 - yl ) -3- (4 -benzyloxy - 
3 , 5 - dif luorophenyl ) isoquinoline (6.44 g) as a brown viscous 
oil . 

The resulting 1- (4 - e thylpiperazin - 1 - yl ) -3- (4- 
benzyloxy- 3,5- di f luorophenyl ) isoquinoline (6.44 g) was 
converted into a hydrochloride in a conventional manner. The 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addition of 10% palladium/ carbon catalyst (0.48 g), and then 
the catalytic reduction was conducted at atmospheric pressure 
overnight. The catalyst was filtered off, while the solvent 
was evaporated. Water was added to the resulting residue, 
followed by the addition of an aqueous solution of saturated 
sodium bicarbonate, and the mixture was extracted with 
chloroform. The extract was washed with brine, dried over 
magnesium sulfate, and the solvent was evaporated, to give 
obtain 1 - (4 - ethyl piper a z in -1-yl) -3- (3, 5- di f luoro- 4 - 
hydroxyphenyl ) isoquinoline (3 . 36 g) as a pale brown amorphous . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N, N-dimethylf ormamide (2 ml) and stirred under 
ice-cooling. The above - described 1- ( 4 - e thylpiperazin - 1 - 
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yl ) - 3 - (3,5 - di f luoro - 4 - hydroxyphenyl ) isoquinoline (0.30 g) 
dissolved- in NyN-dimethylf ormamide (2 ml) was .added, thereto, 
and the mixture was stirred at room temperature for 50 min . The 
mixture was again ice-cooled, followed by the addition of 
2 -methoxyethyl bromide (115 ml), and the mixture was stirred 
in nitrogen atmosphere at 50°C overnight. Water was added to 
the reaction solution, and then it was extracted with ethyl 
acetate . The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.26 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J = 7.2Hz,3H), 

2 . 55 (q, J = 7 . 2Hz, 2H) , 2 . 7 5 ( br - 1 , 4H ) , 3.46(s,3H), 3 . 5 6 ( br - t , 4H ) , 

3 .74-3 .76 (m, 2H) , 4 . 3 2 - 4 . 3 4 (m , 2H ) , 7 . 47 (br - t , 1H) , 7.57(s,lH), 
7 . 59 (br- t, 1H) , 7.69-7.77 (m,3H), 8.06(d,J=8. 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/ether , to give the title compound as a pale 
yellowish brown powder. 
Hydrochloride : 
m.p. ; 110-112°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 3.19- 
3.26(m,2H), 3.30-3.37(m,2H), 3.31(s,3H), 3.55(br-t,2H), 
3.62(br-d,2H), 3 . 6 5 - 3 . 6 7 (m , 2H ) , 4.01(br-d,2H), 4.28- 
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4 . 3 0 (m, 2H) , 7.64 (br-t, 1H) , 7.77 (br-t, 1H) , 7 . 9 3 - 7 . 8 0 (m, 3H) , 

8 . 13 (dr J=8 . 4-Hz, 1H) , 8.18(s,lH), 11 . 20 (br - s , 1H) . - 

MS (FAB) m/z 428(M + H)\ 

Fvampig ^fiq Synthesi s nf 1 - (4 - ethyl pi peraz i n - T -yl ) - 3 - [3 - 
f 1 nnrn - A - ( 2 - hydrnxypthoxy) phenyl 1 i soqu innlinp 
di hydr orhl nridp 




Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N , N - dimethyl f ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - e thylpiperazin - 1 - 
yl ) - 3 - ( 3 - f luoro - 4 - hydroxypheny 1 ) isoquinoline (0.50 g) 
obtained in the same manner . as in Example 367 dissolved in 
N, N - dimethyl f ormamide (2 ml), and the mixture was stirred at 
room temperature for 30 min. The mixture was again ice-cooled, 
followed by the addition of 2 - (tert- 

butyldimethylsilyloxy) ethyl bromide (0.51 g) dissolved in 
N, N- dimethylf ormamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50°C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
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acetate . The extract was washed with water and brine, and dried 
~ over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give obtain 
1- (4 - ethylpiperazin- 1 -yl) -3- {3-fluoro-4- [2- (tert- 
butyldimethylsilyloxy) ethoxy] phenyl } isoquinoline (0.62 g) as 
a pale brown viscous oil. 

The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- {3-fluoro- 
4- [2- ( tert-butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline 
if (0.62 g) was dissolved in tetrahydrof uran (6 ml) , to which was 

then added 1 . 0M te trabutylammonium fluoride/ tetrahydrof uran 
f solution (1.46 ml), and the mixture was stirred for 2 hr . The 

* solvent was evaporated, and the resulting residue was dissolved 

3 in ethyl acetate, washed with water (three times) and brine, 

'- and dried over magnesium sulfate. The solvent was evaporated, 

J and the resulting residue was purified by silica gel column 

chromatography (chlorof orm/methanol system) , to give 0.42 g of 
the free compound of the title compound as a yellow powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H) , 
2.56 (q, J=7 .2Hz,2H), 2.76 (br-t, 4H), 3.58(br-t,4H), 
4.02(t,J=4.4Hz,2H), 4.22(t,J=4.4Hz,2H), 

7.07(dd,J=8.6,8.6Hz,lH), 7.46(br-t,lH), 7 . 5 9 (br - t , 1H ) , 
7 . 61 (s, 1H) , 7 . 7 8 (d, J=8 . 4 Hz, 1H) , - 7 . 87 - 7 . 9 0 (m , 1H ) , 
7.96(dd,J=2.2,13.0Hz,lH) , 8.07 (d,J=8.4Hz,lH) . 

The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and then reprecipi tated 
with eth'anol/ether , to give the title compound as a-pale - 
yellowish brown powder. 
Hydrochloride: 
m. p . ; 119 - 120°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 3.20- 
3.27(m,2H), 3.31-3.38 (m,2H), 3.52(br-t,2H), 3.63(br-d,2H), 
3 . 77 ( t, J=5 . 0Hz , 2H) , 4.00 (br-d, 2H), 4 . 15 < t, J=5 . 0Hz, 2H) , 
7 . 31 (dd, J=8 . 8, 8 . 8Hz, 1H) , 7 . 6 0 ( br - 1 , 1H ) , 7.74 (br-t, 1H) , 
7 . 96 (d, J=8 . 0Hz, 1H) , 7 . 97 - 8 . 0 0 (m , 1H ) , 

8.04(dd,J=2.0,13. 2Hz, 1H) , 8 . 07 (s, 1H) , 8 . 1 1 ( d , J= 8 . 4Hz , 1H ) , 

10 . 93 (br-s, 1H) . 

MS (FAB) m/z 396 (M + H)*. 

Example 370 Syn t-.hpsi s nf 1 - (4 - gfhyl pippra?in-1 -yl ) - ^ - f y R . 
rii fluoro-4 - (2 - hydroxys t.hnxy) phenyl ] i snqin nnl inp 



Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N, N- dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin - 1 - 
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yl) - 3 - (3,5 -dif luoro-4 -hydroxyphenyl ) isoquinoline (0.52 g) 
"obtained^ iri the same manner as in Example 368 dissolved -in- 
N , N - dimethyl f ormamide (2 ml), and the mixture was stirred at 
room temperature for 50 min. The mixture was again ice-cooled, 
followed by the addition of 2-(tert- 

butyldimethylsilyloxy) ethyl bromide (0.51 g) dissolved in 
N, N- dimethylf ormamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50°C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
acetate. The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system), to give l-{4- 
ethylpiperazin - l-yl)-3-{3,5- di f luoro - 4 - [2- (tert- 
butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline (0.62 g) as 
a brown viscous oil. 

The resulting l-(4- e thylpiperazin -l-yl)-3-{3,5- 
difluoro-4- [2- (tert- 

bu tyl dimethyl si lyloxy) ethoxy] phenyl} isoquinoline (0.62 g) 
was dissolved in te trahydrof uran (6 ml) , to which was then added 
1 . 0M te trabu tylammonium fluoride/ tetrahydrof uran solution 
(1.41 ml) , and the mixture was stirred for 75 min. The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate, washed with (three times) and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
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chromatography ( chloroform/me thanol system) , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

1 H-NMR(400MHz, CDCI3) ; 6 (ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 
2 . 5 6 (q, J=7 .2Hz,2H), 2 . 7 6 (br - 1 , 4H) , 3.58(br-t,4H), 
3.93(t,J=4.4Hz,2H), 4.31(t,J=4.4Hz,2H), 7 . 49 (br- t , 1H) , 
7.60(s,lH), 7 . 61 (br- t , 1H) , 7.72-7.80<m,3H), 
8 . 08 (d, J=8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give the title compound as a yellowish 
brown powder. 
Hydrochloride : 
m.p.; 112.5-114°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.20- 
3 . 2 7 (m, 2H) , 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3 . 52 (br- 1, 2H) , 3.63 (br-d, 2H) , 
3.71(d,J=5.0Hz,2H), 4 . 2 0 ( d , J= 5 . 0Hz , 2H ) , 7 . 6 4 (br - t , 1H) , 
7.77 (br- 1, 1H), 7.92-7.99 (m,3H), 8 . 1 3 (d , J= 8 . 0Hz , 1H) , 
8.18(s,lH), 10 . 97 (br-s, 1H) . 
MS (FAB) m/z 414(M + H)\ 

Example Ml Synf hesi s of i - f4-Pi-hyipippra?in-i - yi ) - 1 - r ^ . s - 

difliioT-o-4 - f 2 - f 1 nnropthnxy) phenyl] i snquinnl inp 
dihyrirochlori dp 
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Sodium hydride (0.05 g) was washed with n-hexane, 
suspended in N, N-dimethylf ormamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin- 1 - 
yl ) - 3 - (3,5- dif luoro - 4 - hydroxyphenyl ) isoquinoline (0.31 g) 
obtained in the same manner as in Example 368 dissolved in 
N, N- dimethylf ormamide (2 ml), and the mixture was stirred at 
room temperature for 35 min . The resulting mixture was again 
ice-cooled, followed by the addition of 2 - f luoroethyl bromide 
(95 ml) , and the mixture was stirred in nitrogen atmosphere at 
50°C overnight. Water was added to the reaction solution, and 
the mixture was extracted with ethyl acetate extraction. The 
extract was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.20 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 
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2 . 56 (q, J = 7 . 2Hz, 2H) , 2.75 (br- t,4H), 3 . 57 (br - 1 , 4H) , 

4 . 43 (dtf, J = 4~. 0, 28 . 4Hz, 2H) / 4 . 7 5 ( d t , J = 4 . 0 , 47 . 2Hz , 2H) , - 

7 . 48 (br- 1, 1H) , 7 . 58 (s, 1H) , 7 . 6 0 (br - 1 , 1H) , 7.70-7.78 (m, 3H) , 

8 . 07 (d, J=8 . 8Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 

m.p. ; 105 .0-105 . 5°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.32(t,J=7.2Hz,3H), 3.21- 
3 . 28 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 4 8 ( br - 1 , 2H ) , 3.64(br-d,2H), 
4.03(br-d,2H), 4.43(dt,J=3.8,30.4Hz,2H), 

4.73<dt,J=3.8,48. 0Hz, 2H) , 7.65 (br- t, 1H) , 7.78 (br- t, 1H) , 
7.96-8.02(m,3H), 8.13(d,J=8.4Hz,lH), 8.20(s,lH), 10 . 57 (br- 
s, 1H) . 

MS (FAB) m/z 416(M+H)\ 

Kxampl p 17 2 Synt.hPRi s of 1 - f 4 - ( 2 - hyrl rnx yp thy 1 )pippra7in.1 - 

y l 1 - ^ . f4 - (N- ethyl sul famoyl ) phenyl 1 i snqninol inp oxal atp 



o o 
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N- Ethyl - 4 - tributylstannylbenzene sulfonamide (1.42 g) 
and' 3 - bromo -1 - ( 4 - f ormylpiperazin - 1— yl ) isoquinol ine ( 0 .82 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
f ormylpiperazin - 1 -yl ) -3- [4- (N - 

ethylsulf amoyl ) phenyl] isoquinoline (0.45 g) . 

To the resulting 1- ( 4 - f ormylpiperazin - 1 - yl ) -3- [4- di- 
ethyl sul f amoyl ) phenyl ] i soquinol ine (0.45 g) were added 
ethanol (20 ml) and a 8N aqueous solution of sodium hydroxide 
(651 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr. The solvent was evaporated, and to the 
resulting residue were added water and ethyl acetate. The 
organic layer was separated. Then it was washed with brine, 
and dried over magnesium sulfate.* The solvent was evaporated, 
to give 1- (piperazin- 1 -yl) -3- [4- (N - 

ethylsulf amoyl) phenyl] isoquinoline (0.49 g) as a colorless 
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powder . 

— The resulting 1 - (piperazin- 1 -yl-) - 3 - [4 - ON- 
ethylsulfamoyl ) phenyl] isoquinoline (0.49 g) was dissolved in 
N, N - dime thyl f ormamide (10 ml), followed by the addition of 
triethylamine (290 ml) and ethylene bromohydrin (185 ml), and 

o 

the reaction mixture was reacted at 50 C overnight in nitrogen 
atmosphere. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The ethyl acetate 
layer was washed with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.2 0 g of 
the free compound of the title compound as a colorless powder. 
Free compound: 

X H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.14(t,J = 7.2Hz,3H), 

2 . 71 ( t, J=5 . 4Hz , 2H) , 2.84 (br-t, 4H) , 3 . 0 7 ( dq , J= 6 . 2 , 7 . 2Hz , 2H ) , 

3.59 (br-s, 4H), 3.71(t,J=5.4Hz,2H), 4 . 3 0 ( t , J= 6 . 2 Hz , 1H ) , 

7 . 54 (br- 1, 1H) , 7.65 (br-t, 1H), 7.79(s,lH), 7 . 84 (d, J=8 . 0Hz, 1H) , 

7.96(d,J=8.6Hz,2H), 8 . 1 0 (d , J= 8 . 4Hz , 1H) , 8.31(d,J=8.6Hz,2H). 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tal 1 i zed from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p. ; 172-174°C 

1 H • NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.00(t,J = 7.2Hz,3H), 2.79- 
2 . 86 (m, 2H) , 2.92 (br-s, 2H), 3.15(br-s,4H), 3.61(br-s,4H), 
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3 . 7 0 (t, J=7 . 2Hz , 2H) , 7 . 6 1 - 7 . 67 (m, 2H) , 7 . 77 (br - t , 1H) , 

7 . T9l"(d,~J-8 : -~6Hz;2H) ; 8 . 01 (d , J= 8 . 0 Hz , 1H)~, 8 . 12 (d , J= 8 . 4Hz , 1H) ,- 

8 . 18 (s, 1H) , 8 . 4 0 (d, J=8 . 6Hz, 2H) . 

MS ( FAB) m/z 441(M+H)\ 

Kvamplp "373 Rynthpsi « of 1 - f 4 - (2 -hydrnxypthyl ) pi ppra 7in-1 - 
yl 1 - 1 - [4 - (propyl s nl fnnyl ) phenyl 1 i Ftngi) innl i hp ovr latP 



Propyl - (4 - tributylstannylphenyl) sulf one (1.59 g) and 
3 -bromo- 1 - (4 - f ormylpiperaz in - 1 -yl) isoquinoline (0.93 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 



O O 




710 



98046PCT 

resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give ~ lr- (4- 
f ormylpiperazin - 1 -yl) -3- [4- 

(propylsulf onyl ) phenyl] isoquinoline (0.76 g) . 

To the resulting 1 - (4 - f ormylpiperazin- 1 -yl )- 3 - [4 - 
(propylsulf onyl) phenyl] isoquinoline (0.72 g) were added 
ethanol (25 ml) and a 8N aqueous solution of sodium hydroxide 
(1.06 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr . The solvent was evaporated, and to the 
Sf resulting residue were added water and ethyl acetate. The 

~\ organic layer was separated. Then, it was washed with brine, 

and dried over magnesium sulfate. The solvent was evaporated, 
^ to give 1 - (piperaz in - 1 - yl ) - 3 - [4 - 

rr (propylsulf onyl ) phenyl] isoquinoline (0.61 g) as a colorless 

f7 powder. 

= The resulting 1 - (piperazin - 1 - yl ) - 3 - [4 - 

(propylsulf onyl ) phenyl] isoquinoline (0.61 g) was dissolved in 
N , N - dimethyl f ormami de (10 ml), followed by the addition of 
triethylamine (401 Hi) and ethylene bromohydrin (255 Ml), and 

o 

the resulting reaction mixture was reacted at 50 C overnight 
in nitrogen atmosphere. Water was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
ethyl ace tate layer was washed wi th water (four times) and brine, 
and dried over magnesium sulfate.* The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.59 g of 

711 




98046PCT 



the free compound of the title compound as a colorless powder- 
Free" compound: - - 
'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 02 (t, J=7 . 2Hz, 3H) , 1.74- 
1.83(m,2H), 2 . 71 (t , J=5 . 4Hz , 2H) , 2.85(br-t,4H), 3.09- 
3.13 (m,2H), 3 . 59 (br-s, 4H) , 3 .71 (t,J-5.4Hz,2H) , 7 . 55 (br- 1 , 1H) , 
7 . 65 (br- t, 1H) , 7.81(s,lH), 7 . 8 5 (d, J= 8 . 0Hz , 1H) , 

7.99(d,J=8.4Hz,2H), 8 . 10 (d, J=8 . 4Hz , 1H) , 8 . 3 5 (d, J=8 . 4Hz, 2H) . 

The resulting free comopund was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p. ; 127-129°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; d (ppm) 0.94(t,J=7.2Hz,3H), 1.55- 
1 . 64 (m, 2H) , 3 . 04 (br-s, 2H) , 3.27(br-s,4H), 3.31-3.35(m,2H), 
3.66 (br-s, 4H) , 3 . 7 3 ( t , J=5 . 6Hz , 2H) , 7 . 6 6 (br - t , 1H ) , 7 . 78 (br- 
t,lH), 8 . 01 (d, J=8 . 4Hz, 2H) , 8 . 0 3 (br - d , 1H ) , 8 . 14 ( d , J= 8 . 4Hz , 1H) , 
8.2 4 (s,lH) , 8.46(d,J=8.4Hz,2H) . 
MS (FAB) m/z 440 (M+H)\ 

RxRTnpi & 374 Synthesis of l - (4 - pthyl p-jpe>rag:in-l -yl) - "\ - 

(phpnyl thin) isoquinol ine oxalfltp 





f \ • (COOH) 2 
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3-Bromo-l- (4 - ethylpiperazin- 1 -yl) isoquinoline (0.51 g) 
was dissolved in te trahydrof uran ~( 2 0 ml ) and -cooled to -78°C — * 
in nitrogen atmosphere. To the mixture was added dropwise 2 . 5M 
(n-butyl) li thium/hexane solution (0.73 ml), and the mixture was 
further stirred for 1 hr. Subsequently, diphenyl disulfide 
(0.40 g) dissolved in te trahydrof uran (10 ml) was added thereto, 
and the temperature was raised to room temperature under 
stirring overnight. Water was added thereto, and the mixture 
was extracted with ethyl acetate. The extract was washed with 
= a 2N aqueous solution of sodium hydroxide (three times) and 

5 brine, and dried over magnesium sulfate. The solvent was 

^ evaporated, and the resulting residue was purified by silica 

gel column chromatography (toluene/acetone system) , to give 
3 0.35 g of the free compound of the title compound as a yellow 

* viscous oil . 

3 Free compound: 

*H - NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1.14(t,J = 7.2Hz,3H), 

2 . 51 (q, J = 7 . 2Hz , 2H) , 2 . 65 (br - t , 4H) , 3.46 (br - t , 4 H ) , 6.87(s,lH), 

7.34-7.66(m,8H) , 7.96{d,J=8.0Hz,lH) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p . ; 181 . 5 - 183°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.22(t,J = 7.2Hz,3H), 3.02- 
3 . 09 (m, 2H) , 3.22(br-s,4H), 3.53(br-s,4H), 7.44-7.79(m,9H), 
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8 . 02 (d, J=8 . 4Hz, 1H) . 

MS (FAB) m/z~ 3 5 0 (M + H) * . - 

^vampl p 175 Synthpsi s of 1 - ( 4 - pfhylpipfira?! n-1-y'n-l-r4-f2- 
nynprnpyl ) phenyl | isnqninol inp Hi hyrirnchloridp 



(4 - Tributyls tannyl ) phenyl acetone (2.23 g) and 3- 
bromo - 1 - ( 4 - ethylpiperaz in- 1 -yl ) isoquinol ine (1.41 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.21 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
aqueous layer was washed with ethyl acetate. Then, it was 
adjusted to pH 10 by a 8N aqueous solution of sodium hydroxide, 
extracted with ethyl acetate, washed with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 97 g of the free compound of the title compound 
as a pale brown amorphous. 




• 2HC1 



N 
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Free compound: 

*H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2 Hz ; 3H) , 2~ 19 (s> 3H) , - 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 7 6 (br - t , 4H) , 3 . 59 (br - 1 , 4H) , 3.75(s,2H), 
7 .31 (d, J=8.4Hz, 2H) , 7 . 47 (br - t , 1H) , 7 . 59 (br - 1 , 1H) , 7.69(s,lH), 
7 . 79 (d, J=8 . 0Hz ( 1H), 8 . 0 8 (d, J=8 . 0Hz , 1H) , 8 . 1 5 ( d , J=7 . 2Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with methanol/IPE, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 125-126°C 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 2.17 (s, 3H) , 

3 . 21 - 3 . 28 (m, 2H) , 3.31-3.40(m,2H), 3.49 (br- t , 2H) , 3.63 (br- 
d,2H), 3.84(s,2H), 4.01(br-d,2H), 7.33(d,J=8.4Hz,2H), 

7 . 61 (br- t, 1H) , 7 . 75 (br- t , 1H) , 7 . 9 9 ( d , J = 7 . 6Hz , 1H) , 8.08(s,lH), 
8 . 13 - 8 . 16 (m, 3H) , 10.59 (br- s, 1H) . 
MS (FAB) m/z 374(M+H)\ 

Example 376 Synthesi s of 1 - (A - gt.hyl pippra?in-1 - yll - ^ - f 4 - (7 - 
hydroxypropyl ) phenyl ] i soqu i nnl i ne oxa late 
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1- (4-Ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl) phenyl] isoquinoline (0.27 g) obtained-i-n -the 
previous Example was dissolved in methanol (40 ml), to which 
was then gradually added sodium borohydride. The 
disappearance of the starting material was confirmed by TLC; 
and then, the solvent was evaporated. Water was added to the 
resulting mixture, and then the mixture was extracted with ethyl 
acetate . The resulting product was washed wi th brine , and dried 
over magnesium sulfate. The solvent was evaporated, to give 
0.25 g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

*H - NMR (40 0MHz , CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J = 7 . 0Hz , 3H) , 
1 . 29 (d, J=6 . 0Hz ,3H), 2 . 57 (q, J = 7 . 2Hz , 2H) , 2 . 7 3 - 2 . 7 8 (m , 5H) , 
2 . 8 6 (dd, J- 4 . 6 , 13 . 4Hz , 1H) , 3 . 6 0 (br - t , 4H ) , 4 . 0 4 - 4 . 13 (m, 1H) , 
7 . 3 2 (d, J=8 . 4Hz , 2H) , 7.46 (br- t, 1H) , 7.59 (br- t, 1H) , 7 . 6 8 (s, 1H) , 
7 . 79 (d, J-8 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 4 Hz , 1H ) , 8 . 1 3 ( d , J- 8 . 4 Hz , 2H ) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol/IPE, to give the title compound as a pale brown powder. 
Hydrochloride : 
m.p. ; 174-176°C 

X H -NMR (4 00MHz , DMSO- d 6 ) ; 0 (ppm) 1.07(d,J=6.4Hz,3H), 
1.26 (t,J=7.2Hz,3H) , 2.63 (dd, J=6 ,2 , 13 . 4Hz , 1H) , 
2 . 7 6 (dd, J=6 . 6 , 13 . 4Hz, 1H) , 3 . 1 5 (br - q , 2H ) , 3 . 3 9 ( br - s , 4H ) , 
3.67(br-s,4H), 3 . 8 3 - 3 . 9 1 (m , 1H ) , 7.33(d,J=8.4Hz,2H), 
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• 



7.59(br-t,lH) , 7 . 73 (br - 1 , 1H) , 7 . 97 (d , J=8 . OHz , 1H) , 8.03(s,lH), 

8 .09-8 . 12 (m, 3H) . " " - - . - - 

MS (FAB) m/z 376{M+H)\ 

^vampiP 177 Synf.hftfii a of 1 - (4 - ethyl pi peraz i n - 1 -yl ) - 3 - f4 - (2 - 
hydroxy- 2 -methyl propyl ) phenyl ] i soqu incline oxalate 



1- (4-Ethylpiperazin-l -yl) -3- [4- (2 - 
oxopropyl ) phenyl] isoquinol ine (0.27 g) obtained in Example 375 
was dissolved in te trahydrof uran (10 ml), and the mixture was 
stirred under ice-cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide /ether solution (0.44 ml ) , and the 
resulting mixture was further stirred for 20 min. Then, an 
aqueous solution of ammonium chloride and ethyl acetate were 
added thereto, and the mixture was stirred, to separate the 
organic layer. The resulting organic layer was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated, to give 0.25 g or the free compound of the title 
compound as a pale brown amorphous . 
Free compound: 



'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H) , 1.28(s,6H) , 
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2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 77 (br - t , 4H) , 2.84(s,2H), 3 . 6 0 (br - 1 , 4H ) , 
7 .32 (d, J=8 . 2Hz, 2H) ,"7 : 4 6 (br- t, 1H) , 7 . 5 9 (br- t, 1H) 7 . 6 9 (s, 1H) 
7 . 79 (d, J=8 . 4Hz, 1H) , 8 . 08 (d, J=8 . 4Hz, 1H) , 8 . 13 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 

m.p.; 184-186°C (decomp.) 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.10(s, 6H) , 1.26(t,J = 7.2Hz,3H), 
2.17(s,2H), 3 . 12 -3 . 18 (m, 2H) , 3 . 3 9 (br - s , 4H) , 3 . 6 7 (br - s , 4H) , 
7 . 34 (d, J=8 . 0Hz , 2H) , 7.59 (br- 1 , 1H) , 7 . 7 3 (br - t , 1H) , 
7 . 97 (d, J = 7 . 6Hz, 1H) , 8.04(s,lH), 8 . 0 8 - 8 . 1 2 (m , 3H ) . 
MS ( FAB ) m/z 390(M+H)\ 

Kyampl f> 1 7 ft Rynthpai p; of 1 - (4-Pfhylpi ppra 7 in-1 -yl ) - V (2- 

py-ri dy l thi r>) i Roquinnl inp oxalate 




3 - Bromo - 1 - (4 - e thy lpiperaz in - 1 - yl ) i soquinol ine (0.44 g) 
was dissolved in te trahydrof uran (20 ml) , and the mixture was 
cooled to -78°C in nitrogen atmosphere. To the resulting 
mixture was added dropwise 2 . 5M- (n-butyl) 1 i thium/hexane 
solution (0.57 ml), and the mixture was further stirred for 30 
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min. Subsequently, di ( 2 - pyridyl ) di sul f ide (0.31 g) dissolved 
in tetrahydrof uran (5 nil) was added to the resulting mixture, 
of which the temperature was raised to room temperature under 
overnight stirring. Water was added thereto, and the mixture 
was extracted with ethyl acetate extraction. The resulting 
extract was washed with a 2N aqueous solution of sodium 
hydroxide (three times) and brine sequentially, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.05 g of the 
free compound of the title compound as a yellow viscous oil. 
Free compound: 

1 H - NMR (4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1.14(t,J = 7.2Hz,3H), 

2.51(q,J=7.2Hz,2H), 2.65 (br- t, 4H) , 3 . 4 6 (br - t , 4H ) , 

7.09 (ddd, J-l . 1-, 4 . 9 , 7 . 5Hz, 1H), 7.39-7.41(m,lH), 7.46- 

7 . 61 (m, 4H) , 7 . 6 6 (d, J=8 . 0Hz , 1H) , 8 . 0 3 ( d , J= 8 . 4Hz , 1H) , 8.49- 

8 . 51 (m, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 178-181°C (decomp.) 

*H - NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.20(t,J=7.2Hz,3H), 3 . 02 (br- 
s,2H), 3.20(br-s,4H), 3 . 51 (br - s ,• 4H ) , 

7.25 (ddd, J=0.8,4.9,7.4Hz,lH), 7.34 (ddd, J=0.8,0.8,7.4Hz,lH), 
7 . 65 (br- t f 1H) , 7.70-7.78(m,2H), 7.71(s,lH), 
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7 . 9 0 (d, J=8 . 8Hz, 1H) , 7 . 10 (d, J=8 . 0Hz, 1H) , 8 . 4 7 - 8 . 4 9 (m, 1H) . 
MS (FAB)' m/z 351 (M + H) * ; - -- . .. 

Example 179 fiynthpsi s of 1 - (4 - ftfhylpi ppra7in - 1 -yl ) - ? - (A - 
hmtyryl phpnyl ) i floqiH nnl -i np Hi hydrnrhl ori rip 




(n-Propyl) [ (4 - tributylstannyl) phenyl] ketone (1.57 g) 
and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.99 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g) , in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
resulting filtrate was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was washed with ethyl acetate, 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
and then extracted with ethyl acetate. The resulting organic 
layer was washed with a 10% sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.84 g of the 
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free compound of the title compound as a pale brown amorphous. 
Free compound: ------ - - - - _ ._ . . 

^-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 04 ( t , J = 7 . 2Hz , 3H) , 

1.18(t,J=7.2Hz,3H), 1.81(tq,J=7.2,7.2Hz,2H), 

2 . 5 6 (q, J = 7 . 2Hz, 2H) , 2.77 (br-t, 4H) , 3 . 0 0 (t, J = 7 . 2Hz, 2H) , 

3.61 (br- t, 4H) , 7.51 (br- t, 1H) , 7 . 62 (br - t , 1H) , 7 . 7 8 (s, 1H) , 

7 . 83 (d, J=8 . 0Hz , 1H) , 8 . 0 6 (d , J= 8 . 4Hz , 2H) , 8 . 10 (d, J=8 . 4Hz , 1H) , 

8 . 26 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/IPE, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 110-112. 5°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.96(t,J-7.2Hz,3H), 
1 . 3 4 ( t, J-7 . 2Hz, 3H) , 1 . 6 8 ( tq , J= 7 . 2 , 7 . 2Hz , 2H) , 
3 . 0 6 ( t , J = 7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 9 (m , 2H ) , 3 . 3 2 - 3 . 4 0 (m , 2H ) , 
3.55(br-t,2H), 3.63(br-d,2H), 4 . 03 (br - d , J=7 . 2Hz , 2H) , 
7 . 66 (br- t, 1H) , 7 . 7 9 (br- t, 1H) , 8 . 04 (d, J=8 . 0Hz , 1H) , 
8 . 10 (d, J«8 . 4Hz, 2H) , 8 . 1 5 ( d , J= 8 . 4Hz , 1H ) , 8 . 25 (s , 1H) , 
8.35(d,J=8.4Hz,2H) , 11 . 03 (br - s , 1H ) . 
MS ( FAB ) m/z 388(M+H)\ 

Exflmpl P 180 ^ynfhPRi r of 1 - (4 -Pthyl pi ppra?i r> - 1 -yl ) - ^ ■ [4 - f 1 - 

hydroxy i mi nohntyl ) phenyl ] i snqin nol inp 
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N— OH 




1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
butyrylphenyl) isoquinoline (0.27 g) obtained in the previous 
Example was dissolved in ethanol (40 ml) , to which was then added 
a solution of hydroxylamine hydrochloride (0.14 g) and sodium 
acetate (0.22 g) dissolved in water (10 ml), and the mixture 
was heated under reflux. The solvent was evaporated, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate/methanol system), to give 0.23 
g of the free compound of the title compound as a pale brown 
amorphous . 
Free compound : 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.00(t,J=7.2Hz,3H) , 

1.19 ( t , J=7 .2Hz,3H), 1.60-1.67(m,4H), 2.59(q,J=7.2Hz,2H), 

2 . 7 9 -2 . 8 5 (m, 6H) , 3 . 6 3 ( br - 1 , 4H ) , 7 . 4 7 (br - t , 1H ) , 7 . 60 (Br - t , 1H) , 

7.72-7.75(m,2H), 7.80(br-d,lH), 8.08(br-d,lH), 8.18- 

8.21(m,2H), 8 .32 (br-s, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
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methanol/IPE, to give the title compound as a colorless powder. 
Oxalate : - _ . _ 

m.p. ; 179.5-180°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0 . 9 4 ( t , J = 7 . 2Hz , 3H ) , 

I . 26 (t, J=7 . 2Hz, 3H) , 1 . 47 - 1 . 57 (m, 2H) , 2.76 (br- t, 2H) , 

3.11 (br^q, 2H) , 3.35 (br- s, 4H) , 3 . 6 7 ( br - s , 4H ) , 7.62 (br - 1, 1H) , 
7 . 75 (br- t, 1H) , 7.78(d / J=8. 4Hz , 2H) , 8 . 0 0 ( d , J= 8 . 0Hz , 1H) , 
8 . 11 (s, 1H) , 8 . 12 (d, J-8 . 4Hz , 1H) , 8 . 2 2 (d , J= 8 . 4Hz , 2H) , 

II. 19 (br-s, 1H) . 

MS (FAB) m/z 403 (M+H)*. 

Rvampi p 3ft i Synthesi s of 1 - (4 - ethyl pi per a z i n - 1 -yl ) - 3 - [4 - (N- 
methyl - N - propyl carbamoyl ) phenyl ] isoqui nnl i ne 



O 




N- Methyl -N- propyl - 4 - tr-ibutyls tannylbenzamide (2.36 g) 
and 3 - bromo - 1 - (4 - e thylpiperaz in - 1 - yl ) i soquinol ine (1.02 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium (0) (0.15 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
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extracted with 2N hydrochloric acid. The aqueous layer was 
washed wi th'ethyl" acetate and adjusted- to pH 10- by a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate, washed with a 10% aqueous solution of sodium carbonate 
and brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system), to 
give 0.72 g of the free compound of the title compound as a pale 
yellow powder. 
Free compound: 

^-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0 . 8 0 (br - 1 , 1 . 5H) , 1 . 0 1 (br - t , 1 . 5H) , 
1.18(t,J=7.2Hz,3H), 1.56-1.75(m,2H), 2 . 5 6 ( q , J=7 . 2Hz , 2H) , 
2 . 77 (br- 1 , 4H) , 3 . 00 - 3 . 54 (m, 5H) , 3 . 6 0 (br - t , 4H) , 7 . 4 8 (br - t , 1H) , 
7 . 6 0 (br- t, 1H) , 7 . 73 (s , 1H) , 7 . 8 0 (d , J = 8 . 4Hz , 1H) , 
8.09(d,J=7.6Hz,lH), 8 . 21 (d, J=8 . 4 Hz , 2H) . 

The resulting free compound was converted into a oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p. ; 131-132°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 7 1 (br - s , 1 . 5H ) , 0 . 9 3 (br- 
s,1.5H), 1.26(t,J-7.2Hz,3H), 1.51-1.67 (br-d,2H), 2.94- 
3 . 66 (m, 15H) , 7 . 5 0 (br - t , t , 1H ) , 7 . 7 6 ( br - t , 1H ) , 
8.01(d,J=7.6Hz,lH), 8 . 12 - 8 . 15 (m, 2H) , 8.26(d,J=8.4Hz,2H). 
MS ( FAB ) m/z 417(M+H)\ 

F.xampl f> ^ ft 2 -^ynl-hP Ri s of 1 ■ f 4 - ftfhyl pi ppra7i n • 1 - y n fd - [W- 
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(2 -hydroxypthyl ) -N-mefhyl carbamoyl 1 phenyl 1 i .soguinoline 



N-Methyl-N- ( 2 - benzyloxyethyl ) -4- 
tributyls tannylbenzamide (1.93 g) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (0.93 g) were heated under 
reflux overnight in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate and adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine , and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chloroform/me thanol 
system) , to give 1- ( 4 - e thylpiperazin - 1 - yl ) -3- {4- [N - (2- 
benzyloxy ethyl ) -N- methyl carbamoyl] phenyl} isoquinoline (0.69 
g) as a pale yellow viscous oil. 



O 
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Sequentially, the resulting 1 - (4 - e thylpiperaz in - 1 - 

yl ) - 3 - { 4 - [ N - ( 2 - ben zyloxye thy 1 )_ - N - _ . ...... - 

methylcarbamoyl] phenyl } isoquinoline (0.69 g) was converted 
into a hydrochloride in a conventional manner and then dissolved 
in methanol (50 ml) . To the resulting solution was added 10% 
palladium/carbon catalyst (0.20 g) , and the catalytic reduction 
was conducted at atmospheric pressure overnight. The catalyst 
was filtered off, while the solvent was evaporated, and the 
resulting residue was purified by silica gel column 
Q chromatography ( chlorof orm/methanol system) , to give 0.41 g of 

n the free compound of the title compound as a pale yellow 

0 amorphous . 

3 Free compound: 

3 'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J- 7 . 2Hz , 3H) , 

1 2 . 57 (q, J = 7 . 2Hz , 2H) , 2 . 7 7 (br - 1 , 4H) , 3 . 1 3 ( br - s , 3H) , 3.60(br- 
3 t,4H), 3 .77 (br-s, 2H) , 3 . 94 (br - s , 2H ) , 7 . 4 9 (br - 1 , 1H) , 

7.57(br-d,2H), 7 . 61 (br - t , 1H) , 7.74(s,lH), 7 . 81 (d , J= 8 . 0Hz , 1H) , 
8 . 09 (d, J = 8 . 4Hz , 1H) , 8 . 22 (d, J=8 . 0Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m. p . ; 116 - 118°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.2 6(t,J=7.2Hz,3H), 3 . 01 (s, 3H) , 
3.12(br-q,2H), 3.36(br-s,6H), 3.52(br-s,2H), 3.67(br-s,4H), 
7 . 54 (d, J=8 . 4Hz, 2H) , 7 . 6 3 (br - t , 1H ) , 7.76 (br- t, 1H) , 
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8 . 0 0 (d, J=8 . 0Hz, 1H) , 8 . 12 - 8 . 14 (m, 2H) , 8 . 24 (br - d , 2H) . 

MS (FAB) m/z 419 (M+H)\ ....... - — 

Fvampi P ^fti »Syn fhesi s of 1 - (4 - prhyl pipprazin-1 -yl) - 3 - [4 - ( 3 - 

hyHrnvy - 1 -methyl propyl ) phenyl ] i snqn innl i oxa lafp 




Ethyl 3 - (4 -Tributylstannylphenyl) butyrate (5.46 g) and 
3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) i soquinol ine (1.33 g) were 
heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0) (0.19 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted in ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
( chloroform/me thanol system), to give 1 - ( 4 - e thy lpiperaz in - 
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1-yl) -3- [4- ( 1 - ethoxycarbonylpropan - 2 - yl ) phenyl ] isoquinoline 

(1.34 g) as a pale yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin - 1 - 
yl ) - 3 - [4 - ( 1 - ethoxycarbonylpropan- 2 - yl ) phenyl] i soquinoline 
(0 . 69 g) was dissolved in tetrahydrof uran (10 ml) . The solution 
was added to a suspension of lithium aluminum hydride (0.12 g) 
in tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 20 
min. Water (120 ml) , a 5N aqueous solution of sodium hydroxide 
(120 ml) and water (360 ml) were added to the reaction solution 
in this order, and then the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 32 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

*H - NMR (4 0 0MHz, CDC1 3 ) ; (5 (ppm) 1.18(t,J = 7.2Hz,3H), 
1 . 33 (d, J = 7 . 2Hz ,3H), 1.91(dt,J=7.2,7.2Hz,2H), 

2.56(q,J=7.2Hz,2H), 2.76(br-t,4H), 2.96(tq,J=7.2,7. 2Hz, 1H) , 
3 . 55- 3 . 6 6 (m, 6H) , 7 . 3 1 ( d , J= 8 . 2Hz , 2H ) , 7 . 4 5 ( br - 1 , 1H ) , 
7.58(br-t,lH), 7 .67 (s, 1H) , 7.79(d,J=8.0Hz,lH), 
8 . 08 <d, J=8 . 4Hz , 1H) , 9.06(d,J=8.2Hz,2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
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m.p. ; 106-108°C 

X H - NMR (4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 2 4 (d, J= 6 . 8Hz , 3H ) , — - 

1 . 2 5 ( t , J = 7 . 2Hz, 3H), 1.74 (br-q, 2H) , 2 . 86 - 2 . 95 (m, 1H) , 

3.11 (br- s ,2H), 3.28-3.38(m,6H), 3 . 65 (br - s , 4H) , 

7 . 34 (d, J=8 . 4Hz , 2H) , 7.59 (br- t, 1H) , 7.73 (br- t , 1H) , 

7 . 97 (d, J=8 . 0Hz, 1H) , 8 . 03 (s, 1H) , 8.11 ( br - d , 3 H ) . 

MS (FAB) m/z 390 (M+H)\ 

Fvampip ^84 Synth ft fi i r of 1 - (4 - ethyl pi peraz in-1 - yl ) - 3- [4 - ( N - 

propyl rham nyl ) - ^ - f 1 nnrnphpnyl ] i snqn inn! inp 
rH hyHmrhl oriHp 



N- Propyl - 3 - f luoro- 4 - tributyls t anny 1 b en z amide (2.23 g) 
and 3-bromo-l- ( 4 - e thylpiperaz in - 1 - y 1 ) i soquinol ine .(0.96 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.14 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
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solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10%_aqueous - - 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.83 g of the free 
compound of the title compound as a pale yellow powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.02(t,J=7.2Hz,3H) , 
1 . 18 ( t, J=7 . 2Hz , 3H) , 1 . 6 8 ( tq, J=7 . 2 , 7 . 2 Hz , 2H) , 

2 . 56 (q, J = 7 . 2Hz, 2H) , 2.77 (br- t, 4H), 3.46-3.51(m,2H), 

3 . 60 (br- 1, 4H) , 6 . 8 0 - 6 . 8 6 (m , 1H) , 7 . 52 (br - t , 1H) , 7 . 6 3 (br - t , 1H ) , 
7.75(s,lH), 7 . 82 (d, J=8 . 0Hz ,1H), 7.98-8.02(m,2H), 
8 . 0 9 (d, J=8 . 0Hz , 1H) , 8 . 1 9 ( dt , J= 8 . 2Hz , 1H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 

m.p.; 124-125°C (decomp.) 

*H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 0.92(t,J = 7.6Hz,3H), 
1.33(t,J=7.2Hz,3H), 1.55(tq,J=7.2Hz,2H), 3.21-3.27(m,4H), 

3 . 32 - 3 . 39 (m, 2H) , 3.53(br-t,2H), 3.64{br-d,2H), 4 . 03 (br - d , 2H ) , 
7 . 67 (br - t, 1H) , 7 . 7 3 ( dd , J = 7 . 8Hz , 1-H) , 7 .79 (br - t, 1H) f 
8.02(d,J=7.6Hz,lH), 8.07(br-d,lH), 8.10(dd,J=1.8,8.2Hz,lH), 
8 . 15 (d, J=8 . 0Hz , 1H) , 8.26(s,lH), 8.36 (br- t, 1H) , 10 . 89 (br - 
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S, 1H) . 

MS { FAB )L jn/ z 4 2 1 ( M + H ) * . - 

Example 385 Synthesis of 1 - (4-Pfhylpi ppra?Tn - 1 -yl ) - 1 • p - 

f 1 uorn - 4 - (2 - hydrnxy^thyl ) phen yl ] i snqn innl i tip 

rii hyrir orhl nriHp 




2 - (3 -Fluoro-4 - tribu tyl s tannylphenyl ) ethyl acetate (2.77 
g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl ) isoqu incline (1.19 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0 ) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.44 
g) of 1- (4 - ethylpiperazin- 1 -yl) -3- [3-f luoro-4- (2- 
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ace toxy ethyl ) phenyl] isoquinoline as a brown viscous oil and the 
_ starting, material . 

Subsequently, the resulting mixture (1.44 g) was dissolved 
in methanol (30 ml) . A 5N aqueous solution of sodium hydroxide 
(11.8 ml) was added thereto, and the resulting mixture was 
stirred at room temperature for 2 hr. After the solvent was 
evaporated, water was added to the resulting residue, and then 
the mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.91 g of the 
free compound of the title compound as a pale yellow solid. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 
2.56(q,J=7.2Hz,2H), 3.76(br-t,4H), 2 . 9 8 ( t , J= 6 . 6Hz , 2H) , 
3.59(br-t,4H), 3 . 91 ( t , J-6 . 6Hz , 2H) , 7 . 33 (dd, J=8 . 0Hz , 1H) , 
7 . 4 8 (br- t , 1H) , 7 . 6 0 (br - t , 1H) , 7 . 66 (s , 1H) , 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 
7.86-7.91(m,2H), 8.08(d,J=8.4Hz,lH). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 213-215°C (decomp.) 

*H - NMR (4 00MHz f DMSO- d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 
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2 . 82 (t , J=6 . 8Hz , 2H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3.31-3.39(m,2H), 

3.. 51_(br_- t,_2H)_, 3 . 63Jbr-d, 2H) , 3 - 65 ( t,_J=6 . 8Hz,_2_H). , 4.. 01 (br- _ 

d, 2H) , 7 . 4 5 (dd, J = 8 . 0Hz, 1H) , 7.63 (br- 1, 1H) , 7 . 7 6 (br - 1 , 1H) , 

7 . 93 -8 . 00 (m, 3H) , 8.12-8.13 (m,2H), 10 . 7 8 (br - s , 1H) . 

MS (FAB) m/z 380{M+H)\ 

Exampl p 3 86 Synthesi s of 1 - (4 - ethyl piperaz in-1 -yl) - 3- [4 - ( 3 - 

hyrirnxy - 2 - mpfhyl propyl ) phenyl ] \ snqin nol \ n r oyal af.p 



Methyl 2 -methyl - 3 - (4 - tr i butyl s tannyl phenyl ) propionate 
(2.69 g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline 
(1.16 g) were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed- with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
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purified by silica gel column chromatography (toluene/acetone 
system) , to give obtain - 1 - ( 4 - ethylplperazin-l - yl ) - 3 - [4 --- (2- 
methoxycarbony lpropy 1 ) phenyl] isoquinoline (1.34 g) in pale 
yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) -3- [4- (2 -methoxycarbonylpropyl) phenyl] isoquinoline (1.34 
g) was dissolved in te trahydrof uran (10 ml) . The solution was 
added to a suspension of lithium aluminum hydride (0.13 g) in 
tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was further stirred for 30 
min. Water (13 0 ml) , a 5N aqueous solution of sodium hydroxide 
(130 ml) and water (390 ml) were added to the reaction solution 
in this order, and the resulting precipitates were filtered off . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 .62 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

*H - NMR ( 4 0 0MH 2 , CDC1 3 ) ; 6 (ppm) 0.96(d,J=6.8Hz,3H), 
1 . 18 (t , J = 7 . 2Hz, 3H) , 1.96-2.05(m,lH), 

2 .49 (dd, J=8 . 0, 13 . 6Hz, 1H) , 2.56 (q,J = 7.2Hz,2H) , 2 . 7 6 (br - t , 4H) , 
2.82(dd,J=6.4,13.6Hz,lH) , 3.52(dd,J=6.0,10.8Hz,lH) , 
3 . 58 {dd, J=6 . 0, 10 . 8Hz, 1H) , 3 . 5 9 (br - t , 4H ) , 7 . 2 8 ( d , J= 8 . 2H z , 2H ) , 
7.45 (br- t, 1H), 7.58(br-t,lH), 7 . 68 (s , 1H) , 7.78(d,J = 7. 6Hz , 1H) , 
8.07(br-d,lH), 8.10(d,J=8.2Hz,2H). 

The resulting free compound was converted into an oxalate 
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in a conventional manner, and then recrystallized from 

ethanoiyiPE, to'give the^ti tie "compound as a pale brown" powder . 

Oxalate: 

m.p.; 195-196°C 

1 H - NMR ( 4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 0.82(d,J=6.8Hz,3H), 
1.26(t,J=7.2Hz,3H), 1.79-1.88(m,2H), 

2.35(dd,J=8.6,13.2Hz,lH) , 2 . 7 8 (dd, J=5 . 6 , 13 . 2Hz , 1H) , 
3.12 (br-q, 2H), 3.26(dd,J=6.0,10. 4Hz , 1H) , 

3.31(dd,J=6.0,10. 4Hz, 1H) , 3.36 (br-s, 4H) , 3.66 (br-s, 4H) , 
7 . 30 (d, J=8 . 0Hz , 2H) , 7 . 5 9 (br - t , 1H) , 7.73(br-t,lH), 
7 . 97 (d, J=8 . 0Hz, 1H) , 8 . 04 (s , 1H) , 8 . 1 1 ( d , J= 8 . 0Hz , 2H) . 
MS (FAB) m/z 390(M+H)\ 

Fvampl p "387 flynl-hpsi s of 1 - (4 - Pfhyl pi ppra7i n - 1 - y"M - ^ - [A - 

(1 , 2 -rH hyf^rnxypthyl ) phenyl 1 \ snqninnl inp. d i hyHrnrhl nriHp 



2 , 2 -Dimethyl - 3 - (4 - tributylstannylphenyl ) -1,3- 
dioxolane (3.64 g) and 3 -bromo - 1 - ( 4 - ethylpiperazin - 1 - 
yl ) isoquinol ine (1.05 g) were heated under reflux overnight in 
the presence of te trakis triphenylphosphinepal ladium ( 0) (0.15 
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g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl-acetate and filtered.- - — 
To the filtrate was added 2N hydrochloric acid, and the mixture 
was stirred at room temperature for 2 hr. The aqueous layer 
was washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) and then recrys tallized from chlorof orm/n-hexane, to 
give 0.73 g of the free compound of the title compound as a pale 
brown powder. 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J= 7 . 2H z , 3H ) , 
2 . 56 (q, J = 7 . 2Hz , 2H) , 2.76 (br-t, 4H) , 3 . 5 8 (br - t , 4H) , 
3.72(dd,J=8.0,11.2Hz,lH), 3 . 82 ( dd , J= 3 . 6 , 1 1 . 2Hz , 1H ) , 
4.90(dd,J=3.6,8.0Hz,lH), 7.45-7.49 (m,3H), 7 . 5 9 (br - t , 1H ) , 
7 . 69 <s, 1H) , 7 . 8 0 (d, J=8 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 4Hz , 1H ) , 
8 . 17 (d, J = 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 
m.p . ; 132 - 13 3°C 
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'H-NMR (4 00MHz, DMSO- d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 3.20- 

3 r 27-(m,-2H) 3 . 3 1 - 3 .-3 9 (m, 2H) 3 . 48 (d, J=6 . 0Hz, 2H) ,- 3 . 5 3-(br 

t, 2H) , 3.63 (br-d, 2H) , 4.00 (br-d, 2H) , 4 . 6 1 ( t , J= 6 . 0Hz , 1H ) , 
7 . 4 7 (d, J=8 .4Hz ,2H), 7 . 61 (br - t , 1H) , 7 . 7 4 (br - t , 1H ) , 
7 . 9 9 <d, J = 7 . 6Hz, 1H) , 8 . 07 (s, 1H) , 8 . 11 - 8 . 15 (m, 3H) , 10 . 94 (br- 
S, 1H) . 

MS (FAB) m/z 378 (M + H)*. 

Kxampl f> 1 8 R Synth^si s of 1 - (A - pfhyl pi per a zin-l-yl) - 3 - [4 - ( 3 - 
hy^rnyy- 3 -mpthylhuryl ) phenyl 1 i soquinol ine d i hyd roch 1 or i dp 



4 - (4 -Tributylstannylphenyl) - 2 -butanone (2.46 g) and 
3 - bromo - 1 - ( 4 - e thy 1 piper az in - 1 - yl ) i soquinol ine (1.41 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.22 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
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then extracted with ethyl acetate. The extract was washed with 
a -10% aqueous solution of sodium carbonate and brine, and dried ^ 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
ethylpiperazin- 1-yl) -3- [4- (3- oxobutyl) phenyl] isoquinoline 
(1.07 g) as a pale yellow viscous oil. 

The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- [4- (3- 
oxobutyl ) phenyl] isoquinoline (0.50 g) was dissolved in 
tetrahydrof uran (50 ml), and the mixture was stirred under 
ice-cooling, to which was then added 3 . 0M methylmagnesium 
bromide/ether solution (860 Ml) . The resulting mixture was 
stirred for 30 min. Then, 3 . 0M methylmagnesium bromide/ethyl 
ether solution (860 Ml) was additionally added thereto, and the 
resulting mixture was stirred for 2 hr . An aqueous solution 
of saturated ammonium chloride was added to the mixture and 
extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system), to give 
0.21 g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 1.32(s,6H), 

1.82-1.86(m,2H), 2.56(q,J = 7.2Hz,2H), 2.75-2.79 (m,6H), 

3 . 59 (br- t, 4H) , 7.31(d,J=8. 0Hz , 2H) , 7 . 4 5 ( br - t , 1H ) , 7 . 58 (br- 
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t, 1H) , 7 . 67 (s, 1H) , 7 . 7 8 {d, J=8 . OHz , 1H) , 8 . 07 (br-d, 1H) , 

8^09 <d, J=8% O H z , 2 H ) . - - 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p . ; 205-206°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.17 (s,6H), 1.26(t,J=7.2Hz,3H), 
1 . 66-1.70 (m, 2H) , 2 . 6 6 - 2 . 7 0 (m , 2H) , 3 . 1 2 (br - q , 2H ) , 3.36(br- 

\ s,4H), 3 . 66 (br-s, 4H) , 7 . 3 3 ( d , J= 8 . OHz , 2H ) , 7 . 5 9 (br - t , 1H) , 

] 7 .73 (br- t, 1H) , 7 . 97 (d, J = 8 . OHz, 1H) , 8.03(s,lH), 8.09- 

\ 8.12 (m, 3H) . 

* MS ( FAB ) m/ z 404(M+H) + . 

Kyampl ^flQ Synt-hPRi s of 1 - (4 - Pthyl pipprazi n - 1 - yt ) - ^ - \ A - ( 1 - 
hyri rnxy -2,2-rHmgl-hyl p-ro pyl ) phenyl ] i soqu innl inp nxfl 1 ate 




Methyl 2,2- dimethyl - 3 - (4 - 
tributylstannylphenyl ) propionate (2.81 g) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (1.18 g) were heated under 
reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
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nitrogen atmosphere. After cooling, the reaction solution was 
"diluted- with ethyl acetate and -filtered . The fi-ltrate was ~ 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(toluene/acetone system), to give 1 - (4 - ethylpiperazin - 1 - 
yl) -3- [4- (2 -methoxycarbonyl - 2 - 

methylpropyl ) phenyl] isoquinoline (1.51 g) as a brown viscous 
oil . 

The resulting 1- (4 - ethylpiperazin - 1 - yl) -3- [4- (2- 
methoxycarbonyl - 2 -methylpropyl ) phenyl] isoquinoline (1.51 g) 
was dissolved in tetrahydrof uran (10 ml). The solution was 
added to a suspension of lithium aluminum hydride (0.14 g) in 
tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 30 
min . To the resulting solution were sequentially added water 
(140 ml), a 5N aqueous solution of sodium hydroxide (140 ml) 
and water (420 ml) , and the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 90 g of the free compound of the title compound 
as a pale brown viscous oil. 
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Free compound: 

'H-NMRt 4 00 MHz, CDC1 3 ) ; <5- (ppm) 0.93<s,6H), 1 . 18 ( t , J = 7 . 2Hz ,-3H) , 

2 . 5 6 <q, J = 7 . 2Hz, 2H) , 2 . 64 (s, 2H) , 2.76 (br-t f 4H) , 3 . 3 6 (s, 2H) , 

3.6 0(br-t,4H) , 7.27 (d, J=8 . 0Hz , 2H) , 7 . 4 5 (br - t , 1H) , 7. 5 8(br- 
t, 1H) , 7 . 6 8 (s, 1H) , 7 .79 (d, J = 8 . 0Hz, 1H) , 8.08 (br-d, 1H) , 

8 . 09 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate: 
m.p. ; 194-195°C 

'H-NMR (4 00MHz , DMSO- d 6 ) ; <5 (ppm) 0 . 80 (s, 6H) , 1.26(t,J=7.2Hz,3H), 
2 . 56 (s, 2H) , 3.10-3.16(m,2H), 3 . 12 (s, 2H) , 3.38(br-s,4H), 
3.68(br-s,4H), 7.28(d,J=8.0Hz,2H), 7 . 5 9 <br - t , 1H) , 7 .73 (br- 
t, 1H) , 7 . 97 (d, J = 8 . 0Hz, 1H) , 8 . 04 (s, 1H) , 8 . 1 0 ( d , J= 8 . 0Hz , 2H ) , 
8 . 11 (br-d, 1H) . 
MS (FAB) m/z 404(M+H)\ 

F.yampl e 390 Synthpsi s of 1 - (4 - ethyl pippra?in-1 -y~M - 3 - f 3 f S - 
rH f 1 iinrn - 4 - ( 2 - hydroxy e thoxy ) phenyl ] i snqn innl inp ox a late 
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3 -Methyl - 3 - (4 - tributyls tannylphenyl ) butyl acetate (4.05 
g)~ and J-bromb-'l- (4 - ethylpiperazin - 1 -yl ) isoquinol-ine (1.10 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.32 
g) of 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [4 - (3 -acetoxy- 1 , 1 - 
dimethylpropyl ) phenyl ] isoquinoline as a brown viscous oil and 
the starting material. 

The resulting mixture (1.32 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (3.00 ml) , and the mixture was stirred at 
room temperature for 1.5 hr . The solvent was evaporated, and 
water was added to the resulting residue and the resulting 
mixture was extracted with ethyl acetate. The organic layer 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system), to give 
0.74 g of the free compound of the title compound as a pale yellow 
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solid . 

Free compound : " " -------- . . _ . _ _ 

l H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18 ( t, J = 7 . 2Hz , 3H) , 1 . 4 0 (s, 6H) , 
2.01(t,J=7.4Hz,2H), 2 . 5 6 (q , J = 7 . 2Hz , 2H) , 2 .76 (br-'t, 4H) f 
3.55(t,J=7.2Hz,2H), 3.59(br-t,4H), 7.43-7.47(m,3H), 
7.58 (br-t, 1H) , 7 . 6 8 (s, 1H) , 7 . 79 (d, J=8 . 0Hz , 1H) , 
8 . 07 (d, J=8 . 0Hz , 1H) , 8 . 12 ( d , J= 8 . 4 Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/ether , to give the title compound as a pale brown 
powder . 
Oxalate : 
m.p . ; 134 - 135°C 

l H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.26(t,J = 7.2Hz,3H), 1.32 (s, 6H) 
1 . 85 (t, J=7 . 6Hz, 2H), 3.12(br-q,2H), 3 . 2 3 ( d , J = 7 . 6Hz , 2H ) , 
3.36 (br-s, 4H) , 3.67 (br- s, 4H) , 7 . 48 (d, J=8 . 4Hz, 2H) , 7.60 (br- 
t, 1H) , 7.73 (br-t, 1H), 7.98(d,J=8.0Hz,lH), 8.03(s,lH), 
8 . 11 (br-d, 1H) , 8.12(d,J=8.4Hz,2H). 
MS (FAB) m/z 404(M+H)\ 

Flxampl p* 3 91 fiyn fhpsi s of 1 - (4 • pfhyl pi ppra 7i n - 1 - yl) - 3- [4 - 
( 1 , 3 - d ~i hydroxy - 2, 2 - dimethyl propyl ) phenyl] i snqn innl inp 
d i hydrnrhl pride 
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9 



OH 




OH 



2,2,5,5 -Tetramethyl - 4 - (4 - tribu tyl s tannylphenyl ) -1,3- 
dioxane (3.22 g) and 3 - bromo - 1 - (4 - e thylpiperazin - 1 - 
yl) isoquinoline (1 . 27 g) were heated under reflux overnight in 
the presence of tetraki s triphenylphosphinepalladium { 0 ) (0.18 
g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl acetate and filtered. 
To the filtrate was added 2N hydrochloric acid. The resulting 
mixture was stirred at room temperature for 20 min. The 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate . The organic layer was washed 
with a 10% aqueous solution of sodium carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) and recrys tallized 
from chlorof orm/n - hexane , to give 0.93 g of the free compound 
of the title compound as a pale brown powder. 
Free compound: 
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X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0 . 91 (s, 3H) , 0 . 94 (s, 3H) , 

1 . 18"(t, J = 7 ."2Hz, 3H) , 2.5 6 (q, J=7.2Hz, 2H) , 2 . 7 5 (br - t , 4H) , - 

3.54-3.65 (m, 6H) , 4.73 (s,lH) , 7 . 44 (d , J= 8 . 4Hz , 2H) , 7.46 (br - 

t, 1H) , 7 . 5 9 (br- t, 1H) , 7 . 69 (s, 1H) , 7 .79 (d, J=8 . 4Hz, 1H) , 

8 . 07 (d, J=8 . 4Hz, 1H) , 8 . 1 5 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p. ; 150. 5-151. 5°C 

^-NMR (4 00MHz , DMSO-d) ; <5 (ppm) 0 .70 (s, 3H) , 0 . 84 (s, 3H) , 

1 . 3 3 ( t , J=7 . 2Hz, 3H) , 3.16(d,J=10.2Hz,lH), 3.21-3.27 (m, 2H) , 

3 . 34 (d, J=10 . 2Hz, 1H) , 3 . 3 2 - 3 . 3 9 (m, 2H) , 3 . 5 1 (br - t , 2H ) , 

3 . 6 3 (br-d, 2H) , 4 . 0 1 (br - d , 2H ) , 4 . 56 (s, 1H) , 7 . 4 2 (d, J=8 . 4Hz t 2H), 

7.60 (br- t, 1H) , 7 . 7 4 (br - 1 , 1H ) , 7 . 9 9 (d, J=8 . 0Hz , 1H) , 8 . 0 8 (s, 1H) , 

8 . 11 (br-d, 1H) , 8 . 13 (d, J=8 . 4Hz ,2H), 10.79(br-s,lH). 

MS (FAB) m/z 420(M+H) + . 

Kyampl <? ^ Q 2 Synthpsi s of "1 - ( 4 - ethyl pipprazin-l - yl) - 3- {4 - [4 - 
( S> - hy^rnyypthyl ) fpfrahyfl rnpyran - 4 - y*M phenyl 1 i snqu innl t ne 
d i hydrnrh 1 nri rie 
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4- (2 - Acetoxyethyl ) -4- (4- 
tributylstannylphenyl ) tetrahydropyran (2.20 g) and 3-bromo- 
1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.83 g) were heated 
under reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, to give a mixture (1.14 g) of l-(4- 
e thylpiperazin - 1 - yl ) -3- {4- [4- (2- 

acetoxy ethyl ) tetrahydropyran- 4 -yl] phenyl} isoquinoline as a 
brown viscous oil and the starting material. 

The resulting mixture (1 . 14 g) was subsequently dissolved 
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in methanol (30 ml) , followed by the addition of a 5N aqueous 
solution of sodium hydroxide (2.35 ml) , and the -mixture was 
stirred at room temperature for 5 hr . The solvent was 
evaporated. To the resulting residue was added water/ and the 
mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.83 g of the 
free compound of the title compound as a pale yellow solid. 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 8 (ppm) 1.18(t,J = 7.2Hz,3H), 1.92- 
1 . 99 (m, 2H) , 1 . 98 ( t, J=7 . 2Hz, 2H) , 2.25(br-d,2H), 
2.57(q,J=7.2Hz,2H), 2 . 77 (br- t , 4H) , 3.46(t,J=7.2Hz,2H), 
3.59-3.65 (m,6H), 3.80-3.85 (m,2H), 7.41(d,J=8.4Hz,2H), 
7 . 47 (br - t, 1H) , 7 . 60 (br- t , 1H) , 7.70(s,lH), 7 . 8 0 ( d , J= 8 . 0Hz , 1H ) , 
8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 17 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p . ; 13 8 - 13 9°C 

'H-NMR (4 0 0MHz , DMSO-d s ) ; 8 (ppm) 1.34(t,J = 7.2Hz,3H), 1.82- 
1.88(m,4H), 2.10(br-d,2H), 3.08-3.16(m,2H), 3.18-3.26(m,2H), 
3 . 31 - 3 . 39 (m, 2H) , 3 . 4 5 (br - t , 2H) , 3.53-3.63 (m,4H), 3.68- 
3.74(m,2H), 4 . 0 0 (br - d , 2H ) , 7 . 47 (d, J=8 . 4Hz , 2H) , 7 . 6 1 ( br - t , 1H ) , 
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7 .75 (br- t, 1H) , 8 . 0 0 (d, J=8 . 0Hz, 1H) , 8 . 08 (s, 1H) , 

8 . 12Jd, J=8 . 4Hz, lH) , 8 . 17 <d, J=8 . 4Hz, 2H) , 11 . 11 (br-s, 1H) , 

MS (FAB) m/z 446 (M + H)\ 

FvampiP ^Ql Synt.hfisi s of 1 - (4-Pil-hylpiperflzin-l -yl) - 3 - (2- 

hyH rnvymPthyl inrian-S-yl ) i snqin nol inp dihydrochloridfi 




OH 



2 - Ethoxycarbonyl - 5 - ( tributyls tannyl ) indane (3.04 g) and 
3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) i soquinol ine (0.87 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.12 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give l-(4- 
ethylpiperazin - 1 -yl ) -3- ( 2 - ethoxycarbonyl indan - 5 - 
yl ) isoquinoline (1.06 g) as a brown viscous oil. 
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The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- (2- 
e thoxyearbony 1 indan - 5 -yl ) isoquinoline (1.06 g) was dissolved - - - - 
in tetrahydrof uran (6 ml). Under cooling with a cooler of 
sodium chloride and ice, the solution was added to a suspension 
of lithium aluminum hydride (0.10 g) in tetrahydrof uran (10 ml), 
and the mixture was stirred for 20 min. To the resulting 
solution were sequentially added water (100 ml) , a 5N aqueous 
solution of sodium hydroxide (100 ml) and water (300 ml) , and 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system), to give 
0 . 35 g of the free compound of the title compound as a pale yellow 
amorphous . 
Free compound: 



'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J=7.2Hz,3H), 
2.56(q,J=7.2Hz,2H), 2.72-2.86(m,7H), 3.09-3.20(m,2H), 
3.58 (br- 1, 4H) , 3.70(d,J=6.8Hz,2H) , 7.29<d,J=8.0Hz,lH) , 
7.44 (br- 1, 1H), 7 . 57 (br- 1, 1H) , 7 . 66 (s , 1H) , 7.78(d,J=8.4Hz,lH), 
7 . 95 (br-d, 1H) , 8 . 01 (s, 1H) , 8 . 07 <d, J-8 . 4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride: 
m.p.; 13 6.5-13 8°C 

*H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H), 2.57- 
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2.65(m,lH), 2 . 70 -2 . 80 (m, 2H) , 2 . 96- 3 . 07 (m, 2H) , 3.21- 

3.27(m,2H),- 3 -. 3 1- 3 . 40 (m, 2H) , 3 4 1 (d, J= 6 8Hz , 2H ) , 3-.-4 9-(br- 

t, 2H) , 3 . 64 (br-d, 2H) , 3.98 (br-d, 2H) , 7 . 32 (d, J=8 . 0Hz, 2H) , 
7.59 (br- t, 1H) , 7.73 (br- t, 1H), 7 . 97 (d, J=8 . OHz, 2H) , 8.03 (br- 
d, 1H) , 8 . 04 (s , 1H) , 8 . 11 (d, J=8 . OHz, 1H) , 10.79 (br- s, 1H) . 
MS (FAB) m/z 388(M+H)\ 

FvampIP Synthpsi s of 1 - (4 - Pthyl pippra?i n-1 -yl ) - ^ - [ ( 1 r 4 - 

rH hydTOYyTTi^thy 1 ) phenyl 1 i snqiii nnlinp c\ i hyrj- rorhl nriHp 



3 , 4 -Bis (acetoxymethyl ) tributylstannylbenzene (1 . 91 g) 
and 3-bromo-l- (4 - e thylpiperazin - 1 - yl ) isoquinoline (1.00 g) 
were heated under reflux overnight in the presence of 
tetraki s triphenylphosphinepalladium ( 0) (0.14 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
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sulfate. The solvent was evaporated, to give a mixture (1.36 
~g) "of" 1- (4 -ethylpiperazin-l-yl) -3- [3, 4- - 

bis (acetoxymethyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material. 

The resulting mixture (1.36 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (7.22 ml), and the mixture was stirred at 
room temperature for 1 hr. The solvent was evaporated, and to 
the resulting residue was added water, and then the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.79 g of the 
free compound of the title compound as a pale yellow solid. 
X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J-7 . 2Hz , 3H) , 
2 . 55 (q, J = 7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4H ) , 3 . 5 8 ( br - t , 4H ) , 4.81(s,2H), 
4.87(s,2H), 7 .46 (d, J = 7 . 6Hz, 1H) , 7 . 4 8 (br - t , 1H ) , 7 . 6 0 (br - 1 , 1H) , 
7.70{s,lH), 7 . 79 (d, J=8 . 0Hz, 1H), 8.07-8.11(m,2H), 
8 . 17 (d, J=l . 6Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 

'H-NMR (4 00MHz, DMSO- d 6 ) ; 6 (ppm) 1.34(t,J = 7.2Hz,3H), 3.(m,2H), 
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3.32-3.40 (m,2H) , 3 . 54 (br - 1 , 2H) , 3 . 64 (br - d , 2H) , 3 . 99 (br - d , 2H) , 

4 . 61 (s, 2H) , 4 . 64 (s, 2H) , 7 . 53 (d, J=8~ 2Hz, 1H) , 7 . 61 (br - 1, 1H) , 

7.74 (br- 1, 1H) , 8 . 0 2 (d, J=8 . 0Hz, 1H) , 8 . 07 (s, 1H) , 

8 . 0 8 (dd, J=2 . 0, 8 . 2Hz, 1H) , 8 . 12 ( d , J= 8 . 8Hz , 1H) , 

8 . 2 3 (d, J=2 . 0Hz, 1H) , 11.11 (br-s, 1H) . 

MS ( FAB) m/z 378(M+H)\ 

m.p.; 130.5-132°C (decomp.) 

RvampIP ^QS Synthps is of 1 - (A - <=>1-hy1 p-j pftraz t n - 1 - y 1) - 3 - T 4 - 
(1 f 4 -di nvan - 7. -yl ) phenyl ] \ snqn i nnl t d i hyrirnrhl nridfi 



2 - (4 -Tributylstannylphenyl) -1,4 -dioxane (2.63 g) and 
3-bromo-l- ( 4 - ethylpiperaz in - 1 - yl ) i soquinol ine (1.15 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 




O 



N 
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ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine / and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.41 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

X H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2 . 5 6 (q, J = 7 . 2Hz, 2H), 2.76(br-t,4H), 3 . 03 (d, J=4 . 8Hz , 2H) , 

3.59 (br- t , 4H) , 3.84-3.90(m,2H), 3.93-3.99(m,2H), 

5 . 12 (t, J=4 . 8Hz, 1H) , 7 . 38 (d, J=8 . 2Hz, 2H) , 7.45 (br- 1, 1H) , 

7 . 5 8 (br- t, 1H) , 7 . 67 (s, 1H) , 7 .78 (d, J=8 . 0Hz , 1H) , 

8 . 07 (d, J=7 . 6Hz, 1H) , 8 . 11 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder. 

Hydrochloride : 

m.p.; 163-166°C (decomp.) 

l H -NMR (4 00MHz, DMSO- d 6 ) ; 8 (ppm) 1.33(t,J=7.2Hz,3H), 3.21- 
3 . 2 8 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 3 9 (d, J=0 . 4Hz , 2H) , 3 . 50 (br- 
t, 2H) , 3.63 (br-d, 2H), 3.76-3.92(m,4H), 4 . 0 1 (br - d , 2H ) , 
5.03(t,J=0.4Hz,lH), 7.38-7.41(m,lH),7.58-7.63(m,lH), 7.72- 
7 . 7 8 (m, 1H) , 7.99 (br-d, 1H) , 8 . 07 - 8 . 1 6 (m , 5H ) . 
MS ( FAB ) m/z 404 (M+H)\ 

Fxaniplp ^Qfi Syn t- h p <=; i s of 1 - f 4 - pthyl pi ppra 7. i n - 1 - yl ) - ^ - f 4 - 
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( 1-f>1-T*hyrlT-nf nran - 2 -yl ) phenyl ] i snqn inn l inp rH hyrtrnrhl nri Hp 




2 - (4 -Tributylstannylphenyl) tetrahydrof uran (1.88 g) and 
3-bromo-l- (4 - e thylpiperazin - 1 -yl) isoquinoline (1.18 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 with a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) , to give 0 . 78 g of the free compound of the title compound 
as a pale yellow viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1.81- 
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1 . 9 0 (m, 1H) , 1 . 99 -2 . 07 (m, 2H) , 2 . 32 - 2 . 40 (m, 1H) , 

2 .56(q,J=7 :2Hz, 2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 59 (br - t , 4H) -, 

3 . 97 (dt, J=6 . 4 , 8 . 0Hz , 1H) , 4 . 14 (dt , J= 6 . 8 , 8 . 4Hz , 1H) , 

4.97 (t, J=7 . OHz, 1H) , 7 . 43 (d, J=8 . 2Hz, 2H) , 7 . 4 5 (br - t , 1H) , 

7.58 (br- t, 1H), 7.69(s,lH), 7.79(d, J=8 .4Hz, 1H) , 

8 . 0 8 (d, J=8 . 8Hz, 1H) , 8 . 14 (d , J= 8 . 2 Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 129-130°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 8 (ppm) 1.33(t,J»7.2Hz,3H), 1.66- 
1 . 75 (m, 1H) , 1 . 93 -2 . 01 (m, 2H) , 2 . 3 0 - 2 . 38 (m, 1H) , 3.20- 
3.27(m,2H), 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 52 (br - 1 , 2H) , 3 . 6 3 (br - d , 2H) , 
3 . 81-3 . 87 (m, 1H) , 3 . 9 8 - 4 . 0 5 (m, 3H) , 4 . 87 (t, J = 7 . 2Hz, 1H) , 
7 . 45 (d, J=8 . 4Hz , 2H) , 7.61 (br - t, 1H) , 7 . 7 5 (br - t , 1H) , 
7.99(d,J=8.4Hz,lH), 8 . 08 (s, 1H) , 8 . 12 (d , J= 8 . 8Hz , 1H) , 
8.16 (d, J=8.4Hz,2H) , 10.92(br-s,lH) . 
MS ( FAB ) m/z 388(M+H)\ 

^mpiP Synfhesi s of 1 - (4 - ethyl pi per a z i n - 1 - yl) - 3- [4 - 

f ri s -4 - hyd rnxyryrl oh pyyl ) phenyl ] i snqui nnl inp 
rii hyriT-orhl nridp 
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cis -4 - (Tributylstannylphenyl) cyclohexyl acetate (1.37 
g) and 3 - bromo- 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (1.11 g ) 
were heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium ( 0 ) (0.16 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (1.24 g) of 1 - (4 - ethylpiperazin- 1 -yl )- 3 - [4 - (cis -4 - 
acetoxycyclohexyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material . 

Then, the resulting mixture (1.24 g) was dissolved in 
methanol (20 ml) . To the solution was added a 5N aqueous 
solution of sodium hydroxide (2.72 ml), and the mixture was 
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stirred at room temperature for 3.5 hr . The solvent was 
evaporated, and to the resulting residue was added water. The 
resulting mixture was extracted with ethyl acetate, washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.52 g of the 
free compound of the title compound as a pale brown amorphous. 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J = 7 . 2Hz, 3H) , 1 . 17 (br- 
t, 4H) , 1 . 94 (br- 1, 4H) , 2.56(q,J = 7.2Hz,2H), 2.61(br-t,lH), 
2 . 76 (br- 1, 4H) , 3 . 59 (br - 1 , 4H) , 4.16(s,lH), 7 . 35 ( d , J=8 . 4Hz , 2H) , 
7.45 (br- 1, 1H) , 7.58 (br- 1, 1H) , 7 . 67 (s, 1H) , 7 . 78 (d, J=8 . 0Hz, 1H) , 
8 . 07 (br-d, 1H) , 8 . 10 (d, J=8 . 4Hz , 2H) : 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 
m.p.; 152-153°C 

*H - NMR ( 4 0 0 MHz , DMSO-d 6 ) ; 6 (ppm) 1.32(t,J=7.2Hz,3H), 1.57 (br- 
t,4H) , 1 .77 (br-d, 2H) , 1 . 84 - 1 . 94 (m, 2H) , 2 . 5 8 (br - t , 1H) , 3.21- 
3 . 2 8 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 4 7 ( br - 1 , 2H ) , 3.64 (br-d, 2H) , 
3.92 (br-s, 1H) , 4.00 (br-d, 2H), 7.3 6(d,J=8.6Hz,2H), 7 . 60 (br- 
t,lH), 7 .74 (br- t , 1H) , 7 . 9 8 ( br - d 1H ) , 8.05(s,lH), 
8 . 11 (d, J=8 . 6Hz, 2H), 10.56(br-s,lH). 
MS ( FAB ) m/z 416 (M+H) \ 
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p. yampl p> IQfl fiynfhps i g of 1 - ( 4 - pthyl pippra7in-1 -yl ) - 3 - f4 - 
( f-ra-n-s - & - byd-rnxyry r 1 nhpyyl V phpnyl ] i snqui nnl inp 




,-.' OH 



Trans-4- { tributyls tannylphenyl ) cyclohexyl acetate (0 . 56 
g) and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.46 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.06 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (0.44 g) of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - [ 4 - ( trans - 
4 -acetoxycyclohexyl) phenyl] isoquinoline as a brown viscous 
oil and the starting material. 
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The resulting mixture (0.44 g) was then dissolved in 
methanol" (8~ml) , to which was then added a SN aqueous solution 
of sodium hydroxide (987 ml) , and the mixture was stirred at 
room temperature for 3 hr . The solvent was evaporated, and to 
the resulting residue was added water, and the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.13 g of the 
free compound of the title compound as a pale brown amorphous. 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t, J = 7 . 2Hz , 3H) , 1.40- 
1 . 50 (m, 2H) , 1 . 53 -1 . 63 (m, 2H) , 1 . 97 (br-d, 2H) , 2 . 12 (br-d, 2H) , 
2 . 52-2 . 59 (m, 1H) , 2 . 55 (q, J=7 . 2Hz, 2H) , 2.75 (br- t, 4H) , 
3.58(br-t,4H), 3.67-3.74(m,lH), 7 . 30 (d, J=8 . 4Hz , 2H) , 
7 .44 (br- t, 1H) , 7 . 57 (br- t, 1H), 7 . 66 (s, 1H) , 7.77(d,J=8. 0Hz , 1H) , 
8 . 06 - 8 . 10 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 157-158°C (decomp.) 

l H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.27-1. 37 (m,2H), 
1.33(t,J=7.2Hz,3H), 1.47-1. 58 (m,2H), 1.82(br-d,2H), 
1.95 (br-d, 2H), 3.20-3.27(m,2H), 3.31-3.38(m,2H), 3.46- 
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3.53 (m, 3H) , 3 . 6 3 (br-d, 2H) , 3 . 9 9 (br - d, 2H) , 7 . 3 6 (d, J = 8 . 4Hz , 2H) , 
7 . 6 0 (br - t/lH) ,7.74 (br- t, 1H) , 7.98 ( d , J= 8 VOHz , 1H) , 8 .-04~(s, 1H) , 
8 . 09-8 . 12 (m, 3H) , 1 0 . 7 7 (br- s , 1H) . 
MS (FAB) m/z 416 (M+H) \ 

rexampig ^qq Synthesis of 1- (4 - ethylpiperazin - 1 -yl) -3- [4- 

fhPl-rahy^rnpyran -4 - yl ) mpthyl phftnyl ] i Rogni nnl itip 



4 - (Tetrahydrof uran - 4 -yl) methyl tributyls tannylbenzene 
(0.67 g) and 3 -bromo - 1 - ( 4 - ethylpiperazin- 1 -yl ) isoquinol ine 
(0.59 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography (chlorof orm/me thanol system) , to give 0.3 0 g of 
the free compound of the title compound as a pale yellow viscous 
oil. 

Free compound : 

'H-NMR (4 00MHz, CDCI3) ; 8 (ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 1.32- 

1 . 4 3 (m, 2H) , 1 . 61 (br-d, 2H) , 1 . 7 5 - 1 . 86 (m, 1H) , 

2.56 (q, J=7 . 2Hz, 2H) , 2 . 61 (d, J=6 . 8Hz , 2H) , 2.76 (br-t, 4H) , 

3.3 5(br-t,2H) , 3 . 59 (br- t , 4H) , 3 . 9 6 (br-q, 2H) , 7 . 24 - 7 . 2 6 (m, 2H ) , 

7.4 5(br-t,lH) , 7 .58 (br-t, 1H) , 7.6 8 (s, 1H) , 7 . 7 9 (d , J= 8 . 0Hz , 1H) , 
8 . 07- 8 . 11 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with in ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 182-184°C (decomp.) 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 1 9 - 1 . 3 0 (m , 2H ) , 

1 . 33 (t, J=7 . 2Hz , 3H) , 1.51 (br-d, 2H) , 1 . 72 - 1 . 84 (m, 1H) , 

2.58(d,J=7.2Hz,2H), 3.20-3.28 (m,4H), 3.31-3.39(m,2H), 

3.53 (br-t, 2H) , 3.62 (br-d, 2H) , 3 . 82 (br-q, 2H) , 3 . 99 (br - d , 2H) , 

7.31(d,J=8.4Hz,2H), 7 . 6 0 (br - t , 1H) , 7.74(br-t,lH), 

7.98(d,J=7.6Hz,lH), 8.06(s,lH), 8.12(br-d,3H), 11 . 00 (br- 

s, 1H) . 

MS ( FAB ) m/z 416(M+H)\ 

F.xampl ^ 400 fiynfhpsi of 4 - rhl nrn -1 - U . Pfh yl pi ppr^ ?i n - 1 - 
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yl ) - 1 - (d -mpfhnYyphpnyl ) i stnqii innl i Hi hydT-orhl nridp 




Phosphorus pentachloride (12.50 g) was added to 3- (4- 
methoxyphenyl ) -1,2- dihydroisoquinol in - 2 - one (5.03 g) 

obtained in Example 10-1, and the mixture was stirred at 140°C 
overnight. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/n - hexane 
system) and recrystallized from chlorof orm/n-hexane, to give 
1 , 4 - dichloro- 3 - ( 4 - me thoxyphenyl ) i soquinol ine (2.17 g) . 

To the resulting 1 , 4 - dichloro - 3 - ( 4 - 
me thoxyphenyl ) isoquinoline (0.30 g) were added potassium 
carbonate (0.14 g) , N - e thy lpipera z ine (126 ml) and N,N- 
dimethyl f ormamide (10 ml) . The resulting mixture was stirred 
at room temperature overnight. To the mixture was then added 
N - ethylpiperazine (126 ml) , and the mixture was stirred at room 
temperature for 4 hr . Still additionally, N- ethylpiperazine 
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(378 ml) was added thereto, and the mixture was stirred at 50 C 
for 1.5 hr. To the reaction solution was added water, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/acetone system), to give 0.10 g 
of the free compound of the title compound as a colorless viscous 
oil . 

Free compound: 

*H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J=7 . 2Hz , 3H) , 

2 . 54 (q, J=7 . 2Hz, 2H) , 2 . 7 2 (br - t , 4H) , 3 . 52 (br - t , 4H) , 3.88(s,3H), 

7 . 01 (d, J=9 . 0Hz , 2H) , 7 . 5 3 (br - 1 , 1H) , 7 . 7 2 (br - 1 , 1H ) , 

7 . 88 (d, J=9 . 0Hz , 2H) , 8 . 09 (d, J=8 . 0Hz, 1H) , 8 . 27 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 

m.p.; 200 . 5-201 . 5°C (decomp.) 

1 H~ NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1.31(t,J=7.2Hz,3H), 3.18- 
3.25(m,2H), 3.28-3.36(m,2H), 3 . 50 (br - t , 2H) , 3.58 (br-d, 2H) , 
3.84(s,3H), 3 . 95 (br-d, 2H) , 7.08(d,J=9.0Hz,2H) , 7 . 74 (br - t , 1H) , 
7 . 81 (d, J-9 . 0Hz ,2H), 7.93(br-t,lH), 8 . 20 (d, J=8 . 0Hz , 1H) , 
8.2 6 (d, J= 8.0Hz, 1H) , 10.95 (br-s, 1H) . 
MS ( FAB ) m/z 382, 384(M+H)*. 

F.yampl p 4 01 fiynfhftfii g of 1 - (4 -ethyl piperazin-1 - yl ) - 3- [4- 
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( s - & - hyHrnYytPtrahyfirnpyran - S> - yl ) phpnyl ] i snqn t nnl i 
"Hi hydrnrhl nridp 



cis - 4 - Acetoxy - 2 - 
( tributylstannylphenyl) tetrahydrof uran (1.81 g) and 3- 
bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (0.98 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture of 1- ( 4 - ethylpiperazin - 1 - yl ) -3- [4- (cis-4- 
ace toxy te trahydropyran - 2 - yl ) phenyl ] isoquinoline as a brown 
viscous oil and the starting material. 




OH 



N 
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Then, the resulting mixture was dissolved in methanol (20 

- . ml) . - To the solution was added a 5N aqueous solution of sodium 

hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, and to the 
resulting residue was added water, and the mixture was then 
extracted with ethyl acetate . The extract was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.75 g of 

jg the free compound of the title compound as a pale brown 

2! amorphous. 

X H - NMR ( 4 0 0MHz , CDCl-j ) ; <5(ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H) , 1.55- 

Hi § 

O 1.72(m,2H), 1.97-2. 03 (m, 1H) , 2 . 2 1 - 2 . 27 (m, 1H) , 

Q 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 7 6 (br - t , 4H) , 3 . 5 9 - 3 . 6 5 (m , 5H ) , 3.94- 

H 4 . 02 (m, 1H) , 4.19-4.24(m / lH), 4.39(dd,J=2.0,ll. 4Hz, 1H) , 

O 7 . 42 -7 . 48 (m, 1H) , 7 . 4 5 ( d , J= 8 . 4Hz , 2H ) , 7 . 58 (br- t , 1H) , 

7 . 69 (s , 1H) , 7.79(d,J=8.0Hz,lH), 8.08(d,J=8.0Hz,lH), 

8.15 (d, J=8.4Hz, 2H) . 

The resulting free compound was converted into a 

hydrochloride in a conventional manner, and then recrys tal 1 i zed 

from ethanol/lPE, to give the title compound as a yellow powder. 

Hydrochloride : 

m.p . ; 148 - 149 . 5°C 

^-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 8 - 1 . 3 6 (m , 1H ) , 
1.34(t,J=7.2Hz,3H), 1.39-1.49(m,lH), 1.81-1.86(m,lH), 2.06- 
2.11(m,lH), 3.20-3.26(m,2H), 3.31-3.39(m,2H), 3.48- 
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3.64(m,5H), 3 . 74 - 3 . 82 (m, 1H) , 3 . 99 (br - d, 2H) , 4 . 02 - 4 . 07 (m , 1H) , 
- 4r3 8-(dd-, J=1.6, 11. 2Hz , IB) 7 .4 6 (d , J= 8 ..4Hz , 2H) „. 7 ..6.1 (br-X, 1H) 
7 .75 (br- t, 1H) , 7 . 9 9 (d, J=8 . 4Hz , 1H) , 8.09(s,lH) , 
8 . 12 (d t J=8 . 4Hz , 1H) , 8 . 16 (d, J-8 . 4Hz, 2H) , 11.09 (br-s/iH) . 
MS ( FAB ) m/z 418{M+H)\ 

Kvampl p 4 02 fiynthpsi of 1 - ( 4 - Ptbyl p ippra? in-1 -y~M -1- [ 4 - 
( trans - 4 -hyrjrnyytPt-rahyrirnpyran - 2 -yl ) phenyl 1 i snqni nnlinp 

rii hyrlrnchi oride 



trans - 4 - Acetoxy - 2 - 
(tributylstannylphenyl) tetrahydropyran (3.35 g) and 3- 
bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (1.36 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium'( 0 ) (0.19 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous phase was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 




N 




766 



8046PCT 



hydroxide, extracted with ethyl acetate, washed with brine, and 
dried- over magnesium sulfate. The solvent was evaporated, to 
give a mixture of 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - [4 - ( trans - 4 - 
acetoxytetrahydropyran - 2 -yl) phenyl] isoquinoline as a brown 
viscous oil and the starting material. 

Then, the resulting mixture was dissolved in methanol (20 
ml) . To the solution was added a 5N aqueous solution of sodium 
hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, and to the 
residue was added water, and the mixture was extracted with 
ethyl acetate . The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 1.06 g of 
the free compound of the title compound as a brown amorphous. 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t, J = 7 . 2Hz , 3H) , 1.64- 
1.70 (m, 1H) , 1.88-2. 06 (m,3H), 2 . 56 (q, J = 7 . 2Hz, 2H) , 2 . 7 6 (br- 
t, 4H) , 3.59 (br-t, 4H) , 3 . 9 5 - 4 . 0 0 (m , 1H ) , 4 . 07 - 4 . 1 3 (m , 1H ) , 
4.34-4.37 (m, 1H) , 4 . 8 9 ( dd , J= 4 . 8 , 9 . 2Hz, 1H) , 7 . 4 5 (br - t , 1H ) , 
7.46(d,J=8.4Hz,2H), 7 . 58 (br - t f 1H) , 7 . 69 (s , 1H) , 

7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 07 (d, J=8 . 4Hz , 1H) , 8 . 14 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tal lized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 151-152. 5°C (decomp.) 
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i H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; 6 (ppm) 1.3 4 (t ( J = 7.2Hz, 3H) , 1.5 5 (br- 

d, 1H) , 1. 68 (br-t, IH) , 1.-75-1. 86 (m, 2H)-, 3.19-3 .26 (m, 2H) , 

3 . 31-3 . 3 9 (m, 2H) , 3 . 53 - 3 . 64 <m, 4H) , 3 .82 (dd, J = 4 .6,10. 6Hz, IH) , 

3.92-4.00(m,4H), 4 . 79 (dd, J=2 . 0 , 11 . 2Hz , 1H) , 

7 . 4 4 (d, J=8 . 2Hz , 2H) , 7.61(br-t,lH), 7.75 (br-t, IH) f 

7 . 9 9 (d, J=8 . 0Hz, IH) , 8 . 0 8 (s, IH) , 8.12(d,J=8.4Hz,lH) , 

8 . 16 (d, J=8 . 2Hz , 2H) , 1 1 . 2 9 ( br - s , 1H) . 

MS (FAB) m/z 418 (M+H)*. 

FvampIP 403 fiynthps-i r of 1 - (4 - ^ 1~hy1 pippra7.in-1 -yl) - 3 - f4 - ( 2 - 
byd-rovypropoyy ^ phpnyl 1 i Roqin nnl i r\f> c\ i hydrnrhl ori rifi 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 -yl) - 3 - (4 - hydroxypheny 1 ) isoquinoline was 
obtained. In the same manner as in Example 287, subsequently, 
1- (4-ethylpiperazin-l-yl) -3-{4-[2-(R)- (tert- 

butyldimethylsilyloxy ) propoxy] phenyl} isoquinoline (0.43 g) 
was obtained. 

To the resulting 1- (4-ethylpiperazin-l-yl) -3- {4- [2- 
(R) - ( tert - butyldimethylsilyloxy ) propoxy] phenyl} isoquinoline 



OH 




O 
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(0.43 g) were added methanol (10 ml) and 2N hydrochloric acid 
(-50 ml) and -dissolved, and the resulting mixture was stirred 
at room temperature for 4.5 hr . The solvent was evaporated, 
and the resulting residue was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate . The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.22 g of 
the free compound of the title compound as a colorless 
amorphous . 
Free compound : 

'H-NMR (4 0 0MHz , CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2Hz,3H), 

1. 32 (d, J=6 . 4Hz, 3H), 2.56<q,J=7. 2Hz , 2H) , 2 . 7 6 ( br - t , 4H ) , 

3.59 (br- 1, 4H) , 3 . 87 (dd , J= 8 . 0 , 9 . 2Hz , 1H) , 

4 . 02 (dd, J = 2 . 8, 8 . 2Hz, 1H) , 4 . 2 0 - 4 . 2 8 (m , 1H ) , 7 . 0 1 ( d , J- 8 . 8Hz , 2H ) , 
7 . 44 (br- t, 1H), 7.57(br-t,lH), 7.62(s,lH), 7 . 77 (d, J=8 . 0Hz, 1H) , 
8.06(d,J=8.4Hz,lH), 8. 12 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 112-114°C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.18(d,J=6.0Hz,3H) , 
1.33(t,J=7.2Hz,3H), 3.21-3.28(m,2H), 3.31-3.39(m,2H), 
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3.48 (br- 1, 2H) , 3.63 (br-d, 2H) , 3 . 85 - 4 . 02 (m, 5H) , 

7 . 07 (d,U=8 .~8Hz , 2H) , 7 . 5 8 (br - t , 1H) , - 7 . 7 2 (br - t , 1H ) ,- 

7.96(d,J=8.4Hz,lH), 8 . 00 (s, 1H) , 8 . 10 (d, J=8 . 0Hz , 1H) , 

8 . 15 (d, J = 8 . 8Hz, 2H) , 10 . 6 8 (br-s, 1H) . 

MS (FAB) m/z 392 (M+H)*. 

Fv^mpl f=> 404 Synthesis Of 1 - (4 - Pthyl pippra?in-1 - yl) - 1 - f4 - ( 2 - 

hyrlrnyy- 1 -mpfhyl PthnYy) phenyl ] i snqn innlinp di hyfirnrhl nri f^P 



According to the method of Example 7, l-(4- 
ethylpiperazin -1-yl) -3- (4 -hydroxyphenyl ) i soquinoline was 
obtained. In the same manner as in Example 287, subsequently, 
1 - (4 - ethylpiperazin - 1 -yl ) - 3 - {4 - [2 - trityloxy- 1 - (S) - 
me thylethoxy) ] phenyl } isoquinol ine (1.21 g) in colorless 
viscous oil was prepared. 

To the resulting 1- ( 4 - e thylpiperaz in - 1 - yl ) -3- {4- [2- 
trityloxy-1- (S) - methyle thoxy ] phenyl } isoquinoline (1.21 g) 
were added benzene (10 ml) , methanol (50 ml) and 2N hydrochloric 
acid (10 ml) and dissolved, and the resulting mixture was 
stirred at room temperature for 45 min. The solvent was 
evaporated, and the resulting residue was adjusted to pH 10 by 




O 
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a 8N aqueous solution of sodium hydroxide, which was then 
- extracted wi th ethyl acetate . The extract .was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
to give 0.36 g of the free compound of the title compound as 
a colorless amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1.18 (t, J- 7 .2Hz, 3H) , 

1 . 32 (d, J=6 . 0Hz ,3H), 2 . 56 (q, J=7 . 2Hz , 2H) , 2 . 7 6 (br - 1 , 4H) , 

3.59(br-t,4H), 3.75(dd,J=6.4, 11.6Hz, 1H) , 

3.80 (dd, J=3 . 6 , 11 . 6Hz, 1H) , 4 . 5 5 - 4 . 6 2 (m, 1H ) , 

7 . 03 (d, J=8 . 8Hz, 2H) , 7.44 (br- t, 1H) , 7 . 57 (br - 1 , 1H) , 7 . 62 (s, 1H) , 
7 . 77 (d, J=8 . 0Hz , 1H) , 8 . 0 6 ( d , J = 7 . 2Hz , 1H) , 8 . 1 2 ( d , J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 128-129°C 

X H - NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.25(d,J=6.0Hz,3H), 
1 . 33 (t, J=7 . 2Hz ,3H), 3 . 2 0 - 3 . 2 6. (m , 2H ) , 3 . 3 1 - 3 . 3 8 (m, 2H ) , 3.48- 
3 . 63 (m, 6H) , 4 . 4 8 - 4 . 5 6 (m , 1H ) , 7 . 07 ( d , J= 9 . 0Hz , 2H ) , 7 . 57 (br- 
t, 1H) , 7.72(br-t,lH), 7.95<d,J=8.0Hz,lH), 7.99(s,lH), 
8.10(d,J=8.4Hz,lH), 8 . 13 (d, J=9 . 0Hz , 2H) , 1 1 . 0 3 ( br - s , 1H ) . 
MS (FAB) m/z 392 (M+H)\ 

pyamplP 40S Synthesis of 1 - ( 4 - ethyl pi per a 7. i n - 1 - yl ) - 3 - (2 - 

mfithnvypyri di n - 4 -yl ) i snqni nnl inp 
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To 3 - (2 -methoxypyridin - 4 -yl) isoquinolin- 1 - one (1.22 g) 
obtained by reacting N-methyl -o- toluamide (2.90 g) and 4- 
cyano - 2 -methoxypyridine (2.60 g) according to the method of 
Example 10-1 was added phosphorus oxychloride (25.7 g) , and the 

o 

resulting mixture was heated at 100 C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 - chloro - 3 - ( 2 - 
methoxyphenyl ) i soquinol ine was reacted as it was with N- 
ethylpiperazine (20 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to the free compound of the title 
compound as a pale yellow oil (0.62 g, yield; 9.2%). 
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The resulting free compound was converted into a 
"hydrochloride in a conventional-manner, to give, a yellow powder . 
Hydrochloride : 

1 H - NMR (4 OOMHz , DMSO - d 6 ) ; <5 (ppm) 1 . 3 2 ( t , J= 7 . 2Hz , 3H ) , 3.18- 

3.28(m,2H), 3 . 2 8 - 3 . 41 (m, 2H) , 3 . 4 8 - 3 . 67 (m, 4H) , 3 . 94 (s, 3H) , 

3 . 99-4 . 08 (m, 2H) , 7 . 62 (br - s , 1H) , 7 . 6 6 - 7 . 7 3 (m , 1H ) , 7.77- 

7 . 84 (m, 2H) , 8.04 (br-d, 1H) , 8 . 1 6 (br - d , 1H) , 8 . 2 8 - 8 . 3 3 (m, 2H) , 

10 . 98 (m, 1H) . 

m.p.; 174-176°C 

MS (FAB) m/z 349(M+H) + . 

Kxamplft 406 fiynthPRiR of 1 - (4-Pthylpipfirazin-l -yl) -3- (2- 
h^ri7:y1 oxypyri Hin-d - yl ) i snqii innl inp anr) 1 - (4-Pl-bylpi pp ra 7. i n - 
1 - yl ) - 1 - f^-rhl nrnpyri (ii n - 4 - yl ) i snqn inol inp 




To 3- ( 2 - benzyloxypyridin - 4 - yl ) isoquinolin - 1 - one (2.84 
g) obtained by reacting N-methyl - o - toluamide (3.00 g) and 
4 - cyano - 2 - benzyloxypyridine (4.20 g) according to the method 
of Example 10-1 was added phosphorus oxychloride (37.7 g) , and 
the resulting mixture was heated at 100°C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
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ethyl acetate and purified water. The ethyl acetate layer was 
washed" with water and brine, and dried over magnesium sulfate. - 
The solvent was evaporated, and the resulting l-chloro-3- 
(2 -benzyloxypyridin- 4 -yl) isoquinoline was reacted as it was 
with N-ethylpiperazine (20 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 1 -( 4 - ethylpiperazin - 1 - 
yl )- 3 -( 2 -benzyloxypyridin - 4- yl ) isoquinoline (0.21 g) and 1- 
(4 - ethylpiperazin - 1 - yl ) -3- ( 2 - chloropyridin - 4 - 
yl) isoquinoline (0.32 g) , as pale yellow oils. 

These resulting compounds were individually converted 
into hydrochlorides in conventional methods, to give a yellow 
amorphous and a yellow powder. 

1- (4 - Ethylpiperazin - 1 -yl ) -3- ( 2 - benzy loxypyr idin - 4 - 

yl ) isoquinoline hydrochloride (yellow amorphous): 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.32(t,J=7.2Hz,3H), 3.18- 

3 .40 (m, 4H) , 3 . 4 1 - 3 . 5 3 (m , 2H ) , 3.58-3.66 (m,2H), 3.96- 

4 . 07 (m, 2H) , 5 . 42 (s, 2H) . 

MS ( FAB ) m/z 425 (M + H)*. 

1- (4 - Ethylpiperazin - 1 -yl ) -3- ( 2 - chloropyridin - 4 - 

yl ) i soquinol ine hydrochloride (yellow powder): 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.32(t,J = 7.2Hz,3H), 3.18- 
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3 .41 (m, 4H) , 3 .44-3 . 56 (m, 2H) , 3 . 58-3 . 66 (m, 2H) , 4.00- 
~4 .08 (m, 2H)", 7.68-7 . 75 (m, 1H) , 7 . 79 -7 . 85 (m, 1H) , 8 . 05 (br-d, 1H) , 
8.15-8.21(m,2H) , 8.24(s,lH), 8.42(s,lH), 8 . 55 (d , J= 5 . 6Hz , 1H) . 
m.p.; 165-167°C 

FvampIP 407 SynHiPRi r of 1 - (4 - gthyl piperazin - 1-yl) - 3 - f 2 - ( 7. - 
mPt-hnxypt-hnyy) pyri d i n - 4 - y 1 1 i snqn i nol inp 



60% oily sodium hydride (0.20 g) was added gradually to 
2 -methoxyethanol (50 ml) , under ice-cooling. To the resulting 
solution was added 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - (2 - 
chloropyridin- 4 -yl) isoquinoline (0.20 g) obtained in the 
previous Example, and the mixture was heated under reflux for 
3 days. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The ethyl acetate layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give, 
the title compound (0.12 g) as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
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in a conventional manner, to give a yellow powder. 

Hydrochloride: 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 34 (t, J=7 . 2Hz, 3H) , 3 . 17 - 
3.2 7 (m,2H) , 3 . 2 7 - 3 . 4 1 (m, 2H ) , 3 . 5 0 - 3 . 6 7 (m, 4H) , 3.69- 
3.74(m,2H), 3 . 97 - 4 . 07 (m , 2H) , 4 . 44 - 4 . 4 9 (m, 2H) , 7 . 64 (br - s , 1H) , 
7.66-7.75(m,lH), 7 . 7 6 - 7 . 85 (m, 1H) , 8 . 0 1 - 8 . 0 6 (m , 1H) , 8.14- 
8 . 2 0 (m, 1H) , 8 . 2 9 (d, J=5 . 6Hz , 1H) , 8 . 34 (s, 1H) , 11 . 52 (m, 1H) . 

m.p. ; 139-140°C 

MS (FAB) m/z 393(M+H) + . 

RY3inp1 f> 40ft Rynthfisi R nf 1 - ( 4 - fihhyT piperaz i n-1-yl)-3-(4- 
parhamnyl phenyl ) i sogn innlinfi 



1- ( 4 - Ethylpiperazin - 1 - yl ) -3- (4- 
cyanophenyl ) isoquinoline (1.0 g) obtained in Example 62 was 
reacted in concentrated sulfuric acid (40 ml) at 60°C for 5 hr . 
The reaction solution was cooled and then poured over ice, and 
was then adjusted to pH 8 to 9 by a 8N aqueous solution of sodium 
hydroxide. The resulting white precipitates were collected by 
filtration, washed with water and dried, to give the title 
compound (0.25 g, yield; 23.8%). 
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The resulting compound was converted into a hydrochloric 
in a conventional manner, to give a yellow powder (0.21 g)-. - 
Hydrochloride: 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3 . 28 (m, 2H) , 3.30-3.41(m,2H), 3. 51-3-67 (m,4H), 3.98- 
4 . 0 6 (m, 2H) , 7 .43 (m, 1H) , 7 . 6 2 - 7 . 67 (m , 1H ) , 7 . 7 5 - 7 . 8 0 (m , 1H ) , 
8 . 02 (d, J=8 . 4Hz, 2H) , 8 . 0 5 - 8 . 12 (m , 1H ) , 8 . 14 (d, J=8 .4Hz , 1H) , 
8 . 21 (s, 1H) , 8 . 28 (d, J=8 . 4Hz, 2H) , 11 . 14 (m, 1H) . 

m.p.; 197-199°C 

MS ( FAB ) m/z. 361(M+H) + . 

F.yampIP 409 fiynthPRiR of 1 - ( 4 - ^ thy 1 p i ppra z i n - 1 - yl ) -3- [4 - 
(ryrl oh pxyl hydrnxympf-hyl ) phenyl ] i soqu innl i tip 



To a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - ( 4 - 
f ormylphenyl ) isoquinoline (0.35 g) obtained as an intermediate 
product in Example 17, in te trahydrof uran ( 5 ml ) was added 2M 
cyclohexylmagnesium chloride/ether solution (1 ml) at room 
temperature, and the mixture was reacted for 0.5 hr. The 
reaction solution was diluted with ethyl acetate, washed 



OH 
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sequentially with an aqueous solution of saturated ammonium 
chloride, water and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g) . 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.34(t,J = 7.2Hz,3H), 0.90- 

I . 9 0 (m, 11H) , 3 . 17 - 3 . 28 (m, 2H) , 3 . 29 - 3 . 4 1 (m, 2H) , 3.50- 
3 . 6 6 (m, 4H) , 3 . 9 6 - 4 . 05 (m, 2H ) , 4 . 3 2 (d, J=6 . 4Hz , 1H) , 

7 . 40 (d, J=8 . 4Hz , 2H) , 7.58-7.64 (m, 1H) , 7.72-7.77 (m,lH), 
7 . 99 (d, J-8 .4Hz , 1H) , 8 . 07 (s, 1H) , 8 . 1 0 - 8 . 1 6 (m , 3H ) , 

II . 28 (m, 1H) . 
m.p. ; 153 - 155°C 

MS ( FAB ) m/z 430(M+H)\ 

Kvampl f> 4 10 Synt-hPRi g of 1 - (4 - gthyl pi ppra?i n > 1 - yl ) - 1 - f 4 - f 4 - 

hyHrnxyt-pt-rahydrnpyran - 4 - yl ) phenyl 1 i soqn inol inp 




N 
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To 3 -( 4 -bromophenyl ) isoquinolin - 1 - one (3.86 g) obtained 
by reacting N - methyl - o • toluami de (7.50 g) and 4 - 
bromobenzoni trile (9.10 g) according to the method of Example 
10-1 was added phosphorus oxychloride (38.6 g) , and the 
resulting mixture was heated at 100°C for 2 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 -chloro- 3 - (4 - 
bromophenyl) isoquinoline was reacted as it was with N - 
ethyipiperazine (30 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 3- (4 -bromophenyl) -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (1.62 g) as a pale yellow oil . 

A solution of the resulting 3- (4 -bromophenyl) -1- (4- 
ethylpiperazin - 1 - yl ) isoquinoline (0.61 g) in te trahydrof uran 
(30 ml) was cooled to -78°C, followed by the dropwise addition 
of 1.6Mn-BuLi (1.1ml) in ni trogen atmosphere . Fifteen minutes 
later, a solution of tetrahydropyran - 4 - one (0.17 g) in 
tetrahydrof uran (1 ml) was added thereto, and the temperature 
of the reaction mixture was gradually raised to room temperature . 
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Three hours later, an aqueous solution of saturated ammonium 
chloride was added thereto, and the mixture -was extracted wi th 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the title compound as a pale yellow oil (0.21 
g, yield; 32.1%). 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow amorphous. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.17(t,J = 7.2Hz,3H), 1.7 6 (br- 
d,2H), 2.20-2.30(m,2H), 2 . 55 (q, J=7 . 2Hz , 2H) , 2 . 76 (m, 4H) , 
3.58(m,4H), 3.89-4.02 (m,4H), 7 . 43 - 7 . 4 8 (m, 1H) , 7.56- 
7 . 62 (m, 1H) , 7 . 59 (d, J-8 . 4Hz , 2H) , 7 . 68 (s, 1H) , 

7 . 77 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H ) . 
MS (FAB) m/z 418 (M + H)*. 

Fyampl g 4 11 fiynthpfii r of 1-(4-<=>1-hy1p -ip^ra7:in-1-y1)-^-(4- 
fhi s (1 , Vthia?r>1 - 2 - yl ) by H rnvymp t~ by 1 1 phenyl ) i snqninnl inp 
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A solution of thiazole (0.75 g) in tetrahydrof uran (40 
ml) "was cooled to -78 °C, followed by -the dropwise addition of 
2 . 5M n-BuLi (3.8 ml). Fifteen minutes later, a solution of 
1- (4 -ethylpiperazin- 1 -yl) -3- ( 4 - f ormylphenyl ) isoquinoline 
(1.0 g) obtained as an intermediate in Example 17, in 
tetrahydrof uran (20 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
room temperature. The reaction solution was diluted with ethyl 
acetate, washed with an aqueous solution of saturated ammonium 
chloride, water and brine , and then dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.27 g) 
as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.16 ( t , J-7 . 2Hz , 3H) , 
2.5 5 (d, J=7.2Hz,2H) , 2.7 4(m,4H) , 3.57 (m,4H) , 5 . 7 5 (br - s , 1H) , 
7 . 37 (d, J«3 . 2Hz, 2H) , 7.45 (br- 1, 1H) , 7 . 5 6 (br - t , 1H ) , 7 . 65 (s, 1H) , 
7.73-7.80(m,3H), 7 . 82 (d, J=3 . 2Hz, 2H) , 8 . 05 (d, J=8 . 0Hz , 1H) , 
8 . 14 (d, J=8 . 0Hz , 2H) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1. 3 7 ( t , J = 7 . 2 Hz , 3H ) , 3.17- 
3.62(m,8H), 3.96-4.03(m,2H), 7.70-7.76(m,5H), 

7 .80 (d, J-3 .2Hz, 2H) , 7 . 9 6 (br - d , 1H ) , 8.05(s,lH), 8 . 0 9 (br - d , 1H ) , 
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8 . 14 (d, J=8 . OHz , 2H) . 

m.p. ; 157-158°C 

MS (FAB) m/z 514 (M + H) \ 

As a by-product, 1 - (4 - ethylpiperazin -l-yl)-3-[4-(l,3- 
thiazol-2-yl) carbonylphenyl] isoquinoline (0.18 g) was 
obtained. 

revamp! g 412 Synthesis of 1 - (4 - ethylpiperazin- 1 -yl ) - 3 - [4 - 
(1 , Vfhia?n1 - 2 - yl ) hydrnxymfithyl phenyl 1 i snqu i nol t rif> 

OH 




1- (4- Ethylpiperazin- 1-yl) -3- [4- (1, 3 - thiazol - 2 - 
yl ) carbonylphenyl] isoquinoline (0.18 g) was dissolved in 
methanol (10 ml) and was reacted with sodium borohydride (0.02 
g) . The reaction solution was concentrated. The resulting 
residue was partitioned between ethyl acetate (50 ml) and water 
(2 0 ml) . The ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the title compound (0.12 g) as a pale yellow oil. 
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Free compound : 

l H-NMR(40*0MHz ( CDCl 3 ) ;" 6 (ppm) 1 . 18 ( t , J = 7 . 2 Hz , 3H) , 

2.58(d,J=7.2Hz,2H), 2 . 77 (m, 4H) , 3 . 60 (m, 4H) , 6 . 15 (s, 1H) , 

7.29 (br-s, 1H) , 7 .44 <t, J=8 . OHz, 1H) , 7 . 55 - 7 . 6 0 (m , 1H) , ' 

7 . 5 8 (d, J=8 . OHz , 2H), 7 . 66 (s, 1H) , 7.72(d,J=2.8Hz,2H), 

7 . 77 (d, J=8 . OHz, 1H) , 8 . 04 (d, J = 8 . OHz , 1H) , 8 . 16 (d, J- 8 . OHz, 2H) . 

MS (FAB) m/z 431 (M+H) \ 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.10 g) . 
Fv^mpi^ 413 Syn thpsi s of 1 - (4 - ethyl piperazin - 1 -yl) -3 - [ ( 3 - 

pyri dyl ) hyHrnvymfit- hyl ] i snqni nol i n r 



OH 




A solution of. 1- ( 4 - ethylpiperaz in - 1 - yl ) -3- 
bromoisoquinoline (0.39 g) obtained in Example 28-2, in 
tetrahydrof uran (10 ml) was cooled to -78°C, followed by the 
dropwise addition of 2 . 5M n-BuLi (0.6 ml). Fifteen minutes 
later, a solution of 3 - f ormylpyr idine (0.2 g) in 
tetrahydrof uran (3 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
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room temperature. The reaction solution was diluted with ethyl 
acetate, washed with brine, water and an aqueous solution of 
saturated sodium chloride, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.15 g) 
as a pale yellow oil. 
Free compound: 

^-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H), 

2 . 57 (d f J-7 . 2Hz, 2H) , 2 . 7 4 (m, 4H) , 3 . 5 5 (m, 4H) , 5 . 8 0 (s, 1H) , 

7 . 00 (s, 1H) , 7 . 23 - 7 . 28 (m, 1H) , 7 . 4 6 (br - 1 , 1H) , 7 . 57 (br - 1 , 1H) , 

7 . 65 (br-d, 1H) , 7 . 75 (br-d, 1H) , 8.04 (br-d, 2H) , 8 . 5 2 (br - d , 1H) , 

8 . 72 (s, 1H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.17 g) . 
Oxalate : 

X H-NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1.25(t,J=7.2Hz,3H) , 

3 . 14 (q, J = 7 . 2Hz, 2H) , 3 . 2 1 - 3 . 7 0 (m , 8H ) , 7 . 3 3 ( dd , J= 8 . 0 , 1 . 2Hz , 1H) , 

7 . 58 ( t , J = 7 . 6Hz , 1H) , 7 . 68 (s, 1H) , 7.72(t,J=7.6Hz,lH), 

7.83(d,J = 7.6Hz,lH), 7.95(d,J=8. 0Hz , 1H) , 7 . 9 5 ( d , J= 8 . 0Hz , 1H ) , 

8 . 43 (dd, J=4 . 8, 1 . 6Hz , 1H) , 8.71(d,J=1.6Hz,lH) . 

m.p . ; 174 - 175°C 

MS ( FAB ) m/z 349(M+H)\ 

Exampl *q 4 14 Syn thfisis of 1 - (4 - pMiyl pi ppra7. in-1 - y 1 ) - ~\ - ( 1 - 
i ndannn - S - yl ) i soqii i no 1 i np 
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5 - Bromo - 1 - indanone (3.0 g) and hexabutyldi tin (8.2 g) were 
reacted in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.3 g) in xylene (50 
ml) at 140°C for 2 hr . After the reaction solution was back 
to room temperature, it was directly subjected to and purified 
by silica gel column chromatography (ethyl ace tate/hexane 
system), to give 5 - tributylstannyl - 1 - indanone (1.20 g) as a 
pale yellow oil. The resulting compound was subsequently 
reacted with 1- ( 4 - e thylpiperaz in - 1 - yl ) - 3 -bromoisoquinoline 
(0.6 g) in the presence of 

tetrakis triphenylphosphinepalladium ( 0) (0.3 g) in xylene (50 

o 

ml) at 140 C for 4 hr . The reaction solution was extracted with 
a 2N aqueous solution of hydrochloric acid (20 ml), again 
basified with sodium carbonate, and then extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/me thanol 
system), to give the title compound (0.41 g) as a pale yellow 
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Oil . 

Free compound: ------- - . . . 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2.56 (d, J=7 . 2Hz, 2H) , 2 . 7 3 - 2 . 8 1 (m , 6H) , 3 . 20 - 3 . 26 (m, 2H) , 

3.6 0(m,4H) , 7 . 5 0 ( t , J=7 . 6Hz , 1H) , 7 . 62 ( t , J=7 . 6Hz , 1H) , 

7 . 79 (s , 1H) , 7 . 81-7 . 86 (m, 2H) , 8.09 (br-d, 1H) , 8 . 1 5 (br - d , 1H) , 

8 . 29 (s, 1H) . 

The titled compound (0.21 g) was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.19 g). 
Hydrochloride : 

X H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1.32 (t, J=7 . 2Hz, 3H) , 2.68- 

2 . 74 (m, 2H) , 3 . 19 - 3 . 52 (m f 6H ) f 3. 63 (br-d, 2H) , 4 . 02 (br-d, 2H) , 

7 . 68 (br- 1, 1H) , 7 . 7 5 - 7 . 8 3 (m , 2H) , 8 . 04 (d , J= 8 . 0Hz , 1H) , 

8 . 16 (d, J=8 . 0Hz, 1H) , 8 . 2 6 - 8 . 3 0 (m, 1H) , 8.29(s,lH), 8.40(s,lH). 

m.p.; 2 3 3°C (decomp.) 

MS (FAB) m/z 372 (M+H)*. 

Fxampl <=> 41 S fiynl-hPR i of 1 - ( 4 - ^thyl pippra 7. i n - 1 - y 1 ) - 1 - f 1 - 

hydrnyyi nrlan-S-yl ) i goqn inol inp. 

OH 
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1- (4 -Ethylpiperazin- 1 -yl) -3- ( 1 - indanon - 5 - 
yl) isoquinoline "(0.20 g) obtained in the previous Example was 
dissolved in methanol (20 ml) , followed by the addition of 
sodium borohydride (0.10 g) at room temperature, and the mixture 
was reacted for 15 min . The reaction solution was concentrated , 
and the resulting residue was partitioned between ethyl acetate 
and water. The ethyl acetate layer was separated, washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system), to give the title compound (0.12 g) as a pale yellow 
oil . 

Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.96- 

2 . 07 (m, 1H) , 2 . 50-2 . 6 0 (m, 3H) , 2 . 75 (m, 4H) , 2 . 8 6 - 2 . 9 6 (m , 1H ) , 

3 . 10-3 .21 (m, 1H) , 3.58(m,4H), 5 . 2 9 - 5 . 3 3 (m , 1H) , 7 . 4 6 (br - 1 , 1H) , 

7 . 51 (d, J=8 . 0Hz, 1H) , 7 . 58 (br - t , 1H) , 7 . 6 7 (s, 1H) , 

7 . 77 (d, J=8 . 0Hz ,1H), 8.03-8.09 (m,2H), 8 . 05 (s, 1H) . 

The title compound was converted into an oxalate in a 
conventional manner, to give a pale yellow powder (0.11 g) . 
Oxalate : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.25(t,J=7.2Hz,3H), 1.78- 

1 . 88 (m, 1H) , 2.35-2.43 (m ( lH) f 2.75-2.86(m,lH), 2.94- 

3 . 0 8 (m, 1H) , 3.09-3.70 (m,l OH), 5 .* 1 0 (br - t , 1H ) , 

7 . 4 5 (d, J=8 . 4 Hz , 1H) , 7 . 60 (br- t, 1H) , 7 . 7 3 ( br - t , 1H ) , 

7 . 9 7 (d, J=8 . 4Hz , 1H) , 8 . 04 (s, 1H) , 8 . 0 5 (s , 1H) , 
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8 .11 (d, J=8 . 8Hz, 1H) . 

i;pr;"19*3-I9"5°C _ " ' --- - - - 

MS (FAB) m/z 374 (M+H)\ 

Fvampl <=> 4 1 Syn1-hftsi « of 1 - ( 4 - Pthyl p ippra t: t n - 1 - yl) -' 3 - [4 - ( 3 - 
hyrlrnyy- 3 -mpthyl hnfyl ) - ^ - f 1 nnrnphpnyl 1 isoquinol inp. 



To a suspension of 60% oily sodium hydride (0.18 g) in 
tetrahydrof uran (25 ml) was added triethylphosphonoacetate 
ester (1.0 g) , under ice-cooling. After the evolution of the 
hydrogen was ceased, a solution of 1 - (4 - ethylpiperazin - 1 - 
yl ) - 3 - ( 3 - f luoro - 4 - formyl phenyl ) isoquinoline (0.65 g) 
obtained in Example 28-3 in tetrahydrof uran (10 ml) was added 
dropwise to the resulting reaction solution. After stirring 
for 2 hr, purified water was added to the reaction solution, 
and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was removed, and the resulting 
residue was dissolved in ethanol (10 ml), followed by the 
hydrogenation in the presence of platinum oxide ( 0 . 0 5 g) . After 




• 2HC1 



N 
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the catalyst was filtered off and washed with ethanol, the 
resulting filtrate was concentrated ~ To a solution of the 
resulting residue in tetrahydrof uran (10 ml) was added 3M 
methylmagnesium bromide/ether solution (1 ml) , and the mixture 
was reacted at room temperature for 1 hr . An aqueous solution 
of ammonium chloride was added to the reaction solution, and 
then the mixture was extracted with ethyl acetate. The 
resulting ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0.28 g of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.16(t,J=7.2Hz,3H) , 1.31(s,6H) , 
1.77-1.85(m,2H), 2 . 55 (q, J = 7 . 2Hz, 3H) , 2 . 7 3 - 2 . 8 1 (m, 6H) , 
3.57(m,4H), 7 . 2 7 ( t , J=8 . 0Hz , 1H) , 7 . 4 5 (br - t , 1H ) , 7 . 58 (br - t , 1H) , 
7 . 65 (s, 1H) , 7. 77 (d, J=8 .4Hz, 1H) , 7 . 8 2 - 7 . 7 9 (m , 2H ) , 
8 . 06 (d, J=8 . 0Hz , 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
powder (0.20 g) . 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 5 ) ; 6 (ppm) 1 . 18 (s, 6H) , 1.33<t,J=7.2Hz,3H), 
1.62-1. 69 (m,2H), 2 . 66 - 2 . 75 <m, 2H)- f 3 . 1 8 - 3 . 2 9 (m , 2H ) , 3 . 36 (br- 
q, 2H) , 3 . 51 (br- t, 2H) , 3 . 6 3 (br - d , 2H ) , 4 . 0 0 ( br - d , 2H ) , 
7.41(t,J=8.0Hz,lH), 7 . 63 (br - t , 1H) , 7.76(br-t,lH), 7.91- 
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8.00 (m,3H), 8.10-8.15(m,2H), 10 . 86 (m, 1H) . 

m . p . ; 2 0 6 - 2 07°C " ' " ------ _ .. _ . . 

MS ( FAB) m/z 422 (M+H)*. 

Fvampl 417 £yn thPRis of 1 - ( & - pthyl pippra?in-1 - yl ) -3 - f ^ - 
ryano- 4 - ( 2 - hyHroxypthnxy) phenyl ] -j snqni nol i np 




2 - (2 - Benzyl oxyethoxy) - 5 - bromobenzoni trile (2.01 g) and 
hexabutyldi tin (3.84 g) were reacted in xylene (50 ml) in the 
presence of tetrakistriphenylphosphinepalladium (0) (0.20 g) 
at 140°C for 1.5 hr . After the reaction solution was back to 
room temperature, it was directly subjected to silica gel column 
chromatography (ethyl ace tate/hexane system), to give 2- (2- 
benzyloxyethoxy ) - 5 - tributyls tannylbenzoni trile (1.70 g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- ( 4 - e thy lpipera z in - 1 - y 1 ) - 3 -bromoisoquinoline 
(0.48 g) in xylene (50 ml) in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.21 g) at 140°C for 
4 hr . The reaction solution was- extracted with a 2N aqueous 
solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and then extracted with ethyl acetate. The 
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ethyl acetate layer was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1- (4 - ethylpiperazin - 1 -yl ) -3- [3-cyano-4 - (2- 

benzyloxyethoxy ) phenyl] isoquinoline (0.52 g) as a pale yellow 
oil . 

1- (4 - Ethylpiperazin- 1 -yl ) -3- [3-cyano-4- (2- 
benzyloxyethoxy) phenyl] isoquinoline (0.50 g) was dissolved in 
methanol (20 ml) , followed by the hydrogenation in the presence 
of 10% palladium/carbon catalyst (0.05 g) at room temperature. 
After the catalyst was filtered off and washed with methanol, 
the resulting filtrate was concentrated, to give 0.28 g of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J=7 . 2Hz, 3H) , 
2.56(q,J=7.2Hz,3H), 2.77 (m,4H), 3 . 58 (m, 4H) , 4.05(m,3H), 
4 . 2 4 (m, 3H) , 7 . 08 (d, J=8 . 0Hz ,1H), 7.47(br-t,lH), 7.60(s,lH), 
7.58-7.63 (m, 1H) , 7 . 7 8 ( d , J= 8 . 0Hz , 1H ) , 8.06(d,J=8. 0Hz , 1H) , 
8 . 35 (d, J=8 . 0Hz , 1H) , 8 . 39 (s, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.25 g) . 
Hydrochloride: 

'H-NMR (4 00MHz , DMS0-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3 . 29 (m, 2H) , 3.36(br-q,2H), 3.51(br-t,2H), 3.64 (br-d, 2H) , 
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3 . 78-3 . 83 (m, 12H) , 4 . 02 (br-d, 2H) , 7.43 (br-d, 1H) , 7.62 (br- 
*" t,lH) , 7 .76 (br- 1, 1H) , 7 - 96 ( d , J= 8 . 4 Hz ,-1-H) , 8 . 13 ( d , J= 8 . 4 Hz ,1H) , 
8.16 (s, 1H) , 8.46-8.53 (m, 2H) , 10.76 (m, 1H) . 

m.p. ; 162-164°C 

MS (FAB) m/z 403(M+H)\ 

PvampIP 41 fl fiynthps i g of 1 - ( 4 - Pthylpipprazin- 1 -yl ) - 3 - f 3 - ( 3 - 
hyrirnvyprnpyl ) phenyl 1 i goqu innl inp 




Ethyl 3 - (3 -bromophenyl) propionate (3.3 g) and 
hexabutylditin (7.5 g) were reacted in xylene (50 ml) in the 
presence of tetrakistriphenylphosphinepalladium ( 0) (0.50 g) 
at 140°C for 1.5 hr . After the reaction solution was back to 
room temperature, it was directly subjected to silica gel column 
chromatography (ethyl ace tate/hexane system), to give l-(2- 
ethoxycarbonylethyl ) - 3 - tr ibutyls tannylbenzene (2.70g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- (4 - ethylpiperazin- 1 -yl ) - 3 - bromoisoquinoline 
(1.13 g) in xylene (30 ml) in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.3 g) at 140°C for 4 
hr . The reaction solution was extracted with a 2N aqueous 
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solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and the mixture was -extracted -with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system), to give 1 - (4 - ethylpiperazin- 1 -yl) - 3 - [3 - (2 - 
ethoxycarbonylethyl) phenyl] isoquinoline (0.85 g) as a pale 
yellow oil . 

A solution of 1- ( 4 - ethylpiperazin - 1 - yl ) -3- [3- (2- (2- 
ethoxycarbonyl ethyl ) phenyl ) isoquinoline (0.85 g) in 
tetrahydrof uran (10 ml) was added dropwise into a suspension 
of lithium aluminum hydride (0.1 g) in tetrahydrof uran (30 ml) 
at room temperature, and the mixture was stirred for 30 min. 
The reaction mixture was cooled, water (1 ml), a 5N aqueous 
solution of sodium hydroxide (1 ml) and water (3 ml) were 
sequentially added thereto, and then the mixture was stirred 
at room temperature for 1 hr . After the resulting precipitates 
were filtered off and washed with ethyl acetate, the resulting 
filtrate was concentrated. The resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.51 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.50 g) . 
Hydrochloride: 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J=7.2Hz,3H), 1.76- 
i:85(m/2H) 7 2.75 (br-t, 2H) , 3 . 19 - 3 . 28 (m- 2H) , 3 . 3 0 - 3 . 4 1 (m-, 2H) -, - 
3 . 47 ( t, J=7 .2Hz, 3H) , 3 . 52 (br-t, 2H) , 3.64 (br-d, 2H) , 4.00 (br- 
d,2H), 7 . 26 (d, J=8 . OHz, 1H) , 7 . 42 ( t , J= 8 . OHz , 1H) , 7 . 6 1 (br - t , 1H) , 
7.75 (br- t, 1H) , 7 . 98-8 . 04 (m, 3H) , 8 . 10 (s, 1H) , 
7 . 99 (d, J=8 . OHz, 1H) , 8.12 (br-d, 1H) . 

m.p. ; 101-103°C 

MS (FAB) m/z 376(M+H)\ 

Rvampl p 419 fiynthpsi g of 1 - (4- pMiy1pippra?in-1 - yU - 



To a mixture solution of 1 - (4 - e thylpiperaz in - 1 -yl ) - 3 - 
bromoisoquinoline (0.71 g) cooled to 0°C and [1,3- 
bis ( diphenylphosphino) propane] dichloronickel ( II ) (0.05 g) in 
diethyl ether (20 ml) was dropwise added 1M benzylmagnesium 
chloride/ether solution (4.5 ml) in nitrogen atmosphere. The 
reaction mixture was stirred at room temperature overnight. 
The reaction solution was diluted with ether (30 ml), washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/acetone 




794 



98046PCT 



system), to give the title compound (0.44 g; 59.5%) as a pale 
-yellow- oil . - . . 
Free compound: 

X H - NMR ( 4 00MHz , CDCI3) ; 5 (ppm) 1 . 16 ( t, J = 7 . 2Hz , 3H) . 
2.54(q,J=7.2Hz,2H) , 2.73(m,4H), 3.49(m,4H), 4.12(s,2H). 
6.98(s,lH), 7.19(t, J=8.0Hz.lH) . 7 . 24 - 7 . 3 0 (m, 2H ) , 
7.36<d,J=8.0Hz,2H) . 7 . 4 0 (d . J= 8 . 0Hz , 1H) , 7 . 51 ( t . J= 8 . 0Hz , 1H) , 
7.61 (d. J=8 . 0Hz, 1H) , 8 . 00 (d, J=8 . 0Hz, 1H) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.49 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 3 6 ( t , J=7 . 2Hz , 3H) , 
3.35(q, J=7.2Hz,2H) , 3 . 50 (br- 1 , 2H) . 3 . 77 - 3 . 88 (m, 6H) , 4.26- 
4.34(m,4H) , 4 . 3 1 ( s , 2H) , 7 . 2 6 - 7 . 40 (m. 6H) . 
7.74(dt,J=8.4,1.2Hz,lH) , 7 . 61 (d. J=8 . 0Hz , 1H) , 
7 .74 (dt, J=8 .0. 0 . 8Hz, 1H) , 8 . 15 (d, J=8 . 0Hz , 1H) . 

m.p.; 118-119°C 

MS (FAB) m/z 332 (M+H) \ 

F y a . r iP &7.0 sy"^"^ i - (4-pHiv1nippra7in-1 -yl ) -V (2- 
>iyr)r<-.xy-? -phe n yl Pfhyl ) i Rnmiinol i ne 




■ (COOH) 2 
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A mixed solution of 1 - (4 - e thylpiperaz in - 1 -yl) - 3 - 
"bromoisoquinoline (1.00 g) , acetophenone (lr50 g) and tert- 
butoxypotassium (1.40 g) in dimethyl sulfoxide (50 ml) was 
irradiated with light (450 W; mercury -vapor lamp) at room 
temperature for 5 hr . Water (200 ml) was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
resulting organic layer was washed with water and brine, and 
then extracted with a 2N aqueous solution of hydrochloric acid 
(100 ml) . The resulting aqueous layer was basif ied with sodium 
carbonate and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, to give l-(4- 
ethylpiperazin- 1-yl) - 3 -phenacylisoquinoline (1.0 g) as a pale 
yellow oil . 

To a solution of the resulting 1 - ( 4 - e thylpiperazin - 1 - 
yl) -3 -phenacylisoquinoline (0.92 g) in methanol (30 ml) was 
added sodium borohydride (0.12 g) at room temperature. One hr 
later, the reaction mixture was concentrated. The resulting 
residue was partitioned between ethyl acetate and water, and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, to give the title compound (0.81 g) 
as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H) , 
2.56 (q, J=7 . 2Hz , 2H) , 2 . 77 (m, 4H) , 3 . 1 4 ( d , J= 6 . 8H z , 2H ) , 
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3.5 5(m,4H) , 5 . 1 5 (br - 1 , 1H) , 6 . 7 5 (br - s , 1H) , 7.02 (s,lH) , 7.22- 

"7 2 8 ( m , l'H') , 7 . 35 (t' # J=8 . 0Hz,2H) , 7 . 42 - 7 . 4 9 (m, 3H) , 

7 . 5 8 ( t, J=8 . 0Hz, 1H) , 7 . 65 (d, J=8 . 0Hz , 1H) , 8 . 0 5 ( d , J= 8 . 0Hz , 1H ) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.88 g) . 
Oxalate : 

*H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1.26(t,J = 7.2Hz,3H), 3.00- 

3.64(m,12H), 5 . 08 ( t, J=6 . 8Hz ,1H), 7.19-7.37(m,6H), 

7 . 56 ( t, J=8 . 0Hz , 1H) , 7 . 68 ( t, J«8 . 0Hz , 1H) , 7 . 80 (d, J=8 . 0Hz, 1H) , 

8 . 07 (d, J=8 . 0Hz , 1H) . 

Melting point; 148-149 °C 

F.xampl P 421 Synthesis Of Vhpn7 ami^p.1 - fA-Pthy1pippra7in-1 - 

yl ) isoguinol ine 



To a suspension of a -cyanotolunitrile (20.0 g) in acetic 
acid (50 ml) was added 25% hydrogen bromide/acetate solution 
(150 ml), and the mixture was reacted at room temperature 
overnight. The resulting precipitates were collected by 
filtration and then added to a 10% aqueous solution of potassium 
carbonate. The yellow powder was changed to a pale yellow 




N 



• 2HC1 
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powder. The resulting powder was collected by filtration, 
washed withwater and hexane, and dried at 50°C under reduced 
pressure, to give 3 - amino- 1 -bromoisoquinoline (28.5 g; 90.8%). 

3 -Amino- 1 -bromoisoquinoline (10.3 g) and 1- 
ethylpiperazine (10.5 g) were reacted in the presence of 
potassium carbonate (13.8 g) in N, N- dimethylf ormamide (80 ml) 
at room temperature for 3 days. The reaction solution was 
concentrated, followed by the addition of purified water (500 
ml), and the resulting mixture was stirred under ice-cooling 
for 1 hr. The resulting ocherous precipitates were collected 
by filtration, washed with a small amount of ice-water and 
hexane, and then dried at 50°C under reduced pressure, to give 
3-amino-l- ( 4 - ethylpiperazin - 1 - yl ) i soquinol ine (4.5 g) . 

To a solution of 3 - amino - 1 -( 4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.5 g) in pyridine (10 ml) was added benzoyl 
chloride (0.28 g) , and the mixture was reacted at room 
temperature for 5 hr. The reaction solution was concentrated, 
and then extracted with ethyl acetate. The ethyl acetate layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by NH - silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound (0.57 g, %) 
as a pale yellow solid. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 
2.56(q,J = 7.2Hz,2H), 2.73(m,4H), 3 . 45 (m, 4H) , 
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7 . 3 6 ( t, J=8 . OHz ,1H), 7.48-7.60(m,4H), 7 . 78 (d, J=8 . OHz, 1H) , 
V.93-8':02~(mr3H'J , 8 . 27 ( s , 1H ) r 8 . 3 8 ( s ,1H) - 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 

(0.58 g) . 
Hydrochloride : 

X H - NMR (40 0MHz , DMSO - d 6 ) ; 6 (ppm) 1.32 (t, J- 7 .2Hz, 3H) , 3.14- 

3.38(m,4H), 3 . 4 8 - 3 . 6 0 (m , 4H ) , 3 . 92 (br - d , 2H) , 7 . 4 5 - 7 . 6 8 (m , 5H ) , 

7 . 89 (d, J=8 . 4Hz, 1H) , 7 . 9 8 - 8 . 0 8 (m , 3H ) , 8.21(s,lH), 10.45(s,lH), 

11 . 15 (m, 1H) . 

m.p. ; 160-162°C 

MS ( FAB ) m/z 362(M+H) + . 

Example 422 Synthea i s of Vhpn7pnPRiil f nnpami flp ■ i - (4 - 

Rt.hylpiperazin - 1 - yl ) i soqui nol i ne 




To a solution of 3 - amino - 1 - ( 4 - ethylpiperaz in - 1 - 
y 1 ) isoquinol ine (0.4 g) in pyridine (10 ml) was added 
benzoylsul f onyl chloride (0.29 g) , and the mixture was stirred 
at room temperature for 5 hr. The reaction solution was 
concentrated, and then extracted with ethyl acetate. The ethyl 
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acetate layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound (0.48 g) as a pale yellow solid. 
Free compound: 

J H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1 . 14 (t, J = 7 .2Hz, 3H) , 

2 .48 (q, J=7 . 2Hz, 2H), 2.62(m,4H), 3 . 35 (m, 4H) , 7.16(s, 1H) , 

7 .33 (br-t, 1H) , 7 .42 (br- 1, 2H) , 7 . 4 8 - 7 . 5 3 (m , 2H) , 

7 . 64 <d, J=8 . 0Hz , 1H) , 7 . 8 8 - 7 . 94 (m , 2H ) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow 
amorphous (0.54 g) . 
Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 3.15- 
3.26(m,2H), 3 . 27 - 3 . 3 9 (m, 2H) , 3 . 4 8 - 3 . 6 0 (m , 4H ) , 3 . 94 (br - d , 2H) , 
7 . 48 -7 . 71 (m, 5H) , 7 . 90 (d, J=8 . 0Hz ,1H), 8.00-8.08(m,3H), 
8.23(s,lH), 10.45(s,lH), 10 . 98 (m, 1H) . 
m . p . ; amorphous 
MS(ESI) m/z 397(M+H)\ 

Example 423 fiynthP Ris of 1-U - pfhyl pippra7.in-1 - y 1 ) - ^ - ( 4 - 
mpthnxyhenzenesiil f on ami & i sngn innl in^ 
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To a solution of 3 -amino- 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.4 g) in pyridine (10 ml) was added 4- 
methoxybenzenesulf onyl chloride (0.33 g) , and the mixture was 
reacted at room temperature for 5 hr . The reaction solution 
was concentrated, and then extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH- silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound (0.52 g, %) as a pale yellow solid. 
Free compound : 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 1.05(t,J=7.2Hz,3H) , 
2.38(q,J = 7.2Hz,2H), 2.50(m,4H), 3 . 20 (m, 4H) , 3 . 79 (s , 3H) , 
6 . 87 (s, 1H) , 7 . 05 (d, J=8 . 0Hz, 2H) , 7.36 (br- t,lH) , 7.55(br-t,2H) , 
7.68(d,J=8.0Hz,lH), 7 . 84 (d , J= 8 . 0Hz , 2H) , 7.80-7.88{m,lH), 
10.54 (m, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
amorphous (0.59 g) . 
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9 




Hydrochloride : 

*H - NMR ("4 '0 0 MHz ; DMSO- d 6 ) ; 6 (ppm) 1 . 3 0 (t # "J-7 . 2 Hz r3H) , 3.10- 
3.25 <m,2H) , 3 . 4 0 (br - t , 2H) , 3 . 51 (br -d, 2H) , 3 . 71 (br- d, 2H) , 
3 . 79 (s, 3H) , 6 . 98 (s, 1H) , 7 . 11 (d, J=9 . 2Hz, 2H) , 7 . 4 0 (br - 1 , 1H ) , 
7.60 (br- t, 1H) , 7 . 7 6 (d, J=8 . 0Hz, 1H) , 7 . 87 (d, J=9 . 2Hz, 2H) , 
7.93 (br-d, 1H) , 10 . 8 0 (s, 1H) , 11 . 0 9 (m, 1H) . 
MS(ESI) m/z 427(M+H)\ 

F.vampig 4^4 Synthesi s of 1 - (4 - ethyl pi peraz in - 1 -yl ) - 3 - (4 - 

=: TTiPi-hnvyphpnoYyTTiPthyl ) -j snqn innl \ n ia hyfi-rorhl nri Hp 



A solution of 4 - ( 4 - e thylpiper idin - 1 - yl ) - 3 - 
bromoisoquinoline (1.03 g) in te trahydrof uran (20 ml) was 
cooled to -78 °C, followed by the dropwise addition of 1.7M 
tert -butylli thium (3 ml) . Fifteen minutes later, N,N- 
dimethyl f ormamide (0.5 ml) was added thereto and the 
temperature of the reaction solution was raised to room 
temperature. To the reaction solution was added an aqueous 
solution of ammonium chloride, and the mixture was extracted 
with ethyl acetate, followed by washing with water and brine, 
drying and evaporating. The resulting residue was dissolved 




OMe 




N 
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in methanol (15 ml) , and reacted with sodium borohydride (0.4 
g) . The solvent was removed, the resulting- residue was - 
extracted with ethyl acetate extraction, followed by washing 
with water and brine, drying and evaporating. The resulting 
residue was purified by silica gel column chromatography 
(methylene chlor ide/methanol system), to give 4-(4- 
ethylpiperidin - 1 - yl ) - 3 - hydroxymethylisoquinol ine (0.46 g, 
52.7%) as a pale yellow oil. 

A solution of 4 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - 
hydroxymethylisoquinoline (0.25 g) , 4 -me thoxyphenol (0.12 g) 
and triphenylphosphine (0.29 g) in tetrahydrof uran (20 ml) was 

o 

cooled to -30 C, followed by the dropwise addition of diethyl 
azodicarboxylate (0 . 19 g) . The temperature of the reaction was 
raised gradually to room temperature, and the reaction was 
conducted for further 12 hr . The reaction solution was diluted 
with ethyl acetate (50 ml) and extracted with a 2N aqueous 
solution of hydrochloric acid. Then the mixture was basified 
with a 5N aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The ethyl acetate layer was washed with 
water and brine, dried and evaporated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.18 g) . 
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Hydrochloride : 

'H-NMR (4 00MHz, DMSO-'d 6 ) ; S(ppm) 1 . 3 2 ( t , J = 7 . 2 H z , 3 H ) ~ 3.16- 

3 .38 (m, 4H) , 3 . 4 5 (br- t , 2H) , 3 . 59 <br-d, 2H) , 3 . 6 9 (s, 3H) , 

3 . 89 (br-d, 2H) , 5.15(s,2H) , 6 . 8 8 (dd, J=8 . 8 , 1 . 6Hz , 2H) , 

7 . 02 (dd, J=8 . 8, 1 . 6Hz, 2H) , 7 . 57 (s, 1H) , 7.62 (br- t, 1H) , 

7 .74 (br- t, 1H) , 7.94 (d, J= 8.0Hz, 1H) , 8 . 1 2 ( d , J= 8 . 4Hz , 1H) . 

m.p.; 101-102°C 
MS(ESI) m/z 378 (M+H)*. 

Example 4 2 5 Synthesis of i - (4 - gt-hyi p-i ppra 7in-i-yn [A - f^- 

hydroxys f.hoxy) - 2 -mfithoxyphfinyl 1 i snqin nnl i n P 




According to Example 36-1, N - methyl - o - toluami de (1.70 g) 
and 4 - (2 -benzyloxyethoxy) - 2 -methoxybenzoni trile (3.30 g) were 
reacted, to give 3 - [4 -( 2 -benzyloxyethoxy) - 2 - 
methoxyphenyl ] i soquinol in - 1 - one (0.47 g) . 

The resulting 3- [4- ( 2 - benzyloxyethoxy ) -2- 
methoxyphenyl ] i soquinol in - 1 - one (0.47 g) was added to 
phosphorus oxychloride (10 ml) , and the mixture was reacted at 
room temperature overnight. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
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acetate and purified water. The ethyl acetate layer was washed 
with wVtef ran'agueous solution of sodium bicarbonate and brine ,- 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting l-chloro-3- [4- (2 -benzyloxye thoxy ) - 2 - 
methoxyphenyl] isoquinoline was reacted as it was with N- 
ethylpiperazine (5 ml) in the presence of potassium carbonate 
(1 . 2 g) at 12 0°C for 24 hr. The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and 
purified water. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH- silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give 1- (4 - ethylpiperazin - 1 -yl) -3- [4- (2 -benzyloxyethoxy) -2- 
methoxyphenyl] isoquinol inehydrochloride (0.11 g) as a yellow 
powder . 

1- (4 -Ethylpiperazin- 1 -yl) -3- [4- ( 2 - benzyloxye thoxy ) -2- 
methoxyphenyl] isoquinoline hydrochloride (0.10 g) was 
dissolved in methanol (20 ml) , followed by the hydrogena tion 
in the presence of 10% palladium/carbon catalyst (0.03 g) at 
room temperature for 6 hr . The catalyst was filtered off. The 
resulting solution was washed with methanol, and then the 
filtrate was evaporated. The resulting residue was 
crystallized from ethanol/ether , to give the title compound 
(0.04 g) as a yellow powder. 
Hydrochloride : 

1 H-NMR(400MHz ( D 2 O) ; 6 (ppm) 1.3 7 (t, J=7.2Hz, 3H) , 
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3 . 3 5 (q, J=7 . 2Hz, 2H) , 3 . 4 2 - 3 . 6 0 <m, 2H ) , 3.70-3.95(m,6H), 
"3 . 92 fs73H') ~, ~ 4 .16 (m, 2H) , 4 . 25-<br-d, 2H)-, - 6 . 70 (s + d,-2H) , - 
7 . 57 (d, J=8 . 0Hz, 1H) , 7.66(s,lH), 7 . 7 2 - 7 . 7 7 (m , 1H ) , 7 . 94 (m, 2H) , 
8 . 10 (d, J=8 . 4Hz, 1H) . 
m.p.; 140-142°C 
MS (FAB) m/z 408(M+H)\ 

F.xampl P. 426 Syn tbPRis of 1 - ( 4 - Pthylpippra 7i n-1 -yl) - V [A - f^- 
hydrnxyryrl nhpyyl nvy) phpnyl ] i Roqu-j nnl \ tip hydrorhl nri H<=> 



OH 




1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (380 mg) obtained in Example 7 was 
dissolved in te trahydrof uran (20 ml) , followed by the addition 
of 60% oily sodium hydride (48 mg) at room temperature. Thirty 
minutes later, the solvent was removed. To the resulting 
residue was added cyclohexene oxide (15 ml), and the mixture 
was reacted at 150°C for 3 hr. After cooling, the reaction 
solution was diluted with ethyl acetate and extracted with a 
5N aqueous solution of hydrochloric acid. The aqueous layer 
was basif ied with a 8N aqueous solution of sodium hydroxide and 
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extracted with ethyl acetate . The organic phase was washed with 
water and brine, and dried over magnesium sulfate ~ The-sol vent- 
was removed, and the resulting residue was purified by NH- silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give the free compound of the title compound as a pale yellow 
oil . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the title 
compound (240 mg) as a yellow powder. 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.23-1.42(m,7H), 1.59- 
1.68(m,2H), 1 . 85 -1 . 94 (m, 1H) * 2 . 00-2 . 08 (m, 1H) , 3 . 2 0 - 3 . 6 6 (m, 9H) , 
3.97 (br-d, 2H), 4 . 1 0 - 4 . 2 0 (m , 1H ) , 7.07(d,J=8. 0Hz , 2H) , 7.52- 
7 . 61 (m, 1H) , 7 . 66 -7 .75 (m, 1H) , 7 . 9 0 - 8 . 14 (m, 5H) , 10 . 8 2 (m, 1H) . 
m.p.; 143-144°C 
MS(ESI) m/z 432(M+H)\ 

Ryamplp 427 Rynthp si R of 4 - (4-Pthy1pippra7in-1 -yl) - 2 - ( 4 - 

mpthoxyphpnyl ) quinaznl i np d i hyrirorhl nri rip 

OMe 

N 

* 2HC1 




A mixture of 4 - ( 1 - e thy lpiperazin - 4 - yl ) - 2 - 

807 





98046PCT 



chloroquinazoline (0.56 g) , 4 -methoxyphenylboric acid (0.46 g) , 
tetrakistriphenylphosphinepalladium (0) "(0.12 g) , toluene (50 
ml) and a 10% aqueous solution of sodium carbonate (30 ml) was 
vigorously stirred in nitrogen atmosphere at 100°C for 1 hr. 
To the resulting mixture was additionally added 4- 
methoxyphenylboric acid (0.31 g) , and the mixture was further 
stirred for 2 hr . To the resulting mixture was again added 
4 -methoxyphenylboric acid (0.31 g) , and the mixture was further 
stirred for 1 hr. To the resulting mixture was further added 
4 -methoxyphenylboric acid (0.31 g), and the mixture was further 
stirred overnight. The resulting insoluble matters were 
filtered off, and then the organic layer was separated and 
extracted with 2N hydrochloric acid twice, followed by the 
addition of a 8N aqueous solution of sodium hydroxide to adjust 
the resulting mixture to pH 10. The resulting mixture was 
extracted with ethyl acetate twice . The extract was washed with 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl ace tate/n - hexane system), to 
give 0.58 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J=7 . 2Hz , 3H) , 
2.53(q,J=7.2Hz,2H), 2.70(t,J=5.GHz,4H), 3.89(s,3H), 
3.90(t,J=5.0Hz,4H), 7.00(d,J=8.8Hz,2H), 

7.37 (ddd, J=l .2,8.4,8.4Hz,lH), 7.70 (ddd, J=l . 2 , 8 . 4 , 8 . 4Hz , 1H ) , 
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7 . 8 8 (dd, J=l . 2, 8 . 4Hz, 1H) , 7 . 93 (dd, J=l . 2 , 8 . 4Hz, 1H) , 

8V51 (d~ J = 8~. 8Hz , 2H) . " ~ 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 224.5-226°C (decomp. ) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.31(t,J=7.2Hz,3H), 3.15- 
3 . 21 (m, 2H) , 3 . 24 -3 . 32 (m, 2H) , 3.65 (br-d, 2H) , 4.03 (br-s, 2H) , 
4 . 84 (br-s, 2H) , 7.19(d,J=8. 8Hz , 2H) , 7 . 6 7 (br - t , 1H ) , 8 . 02 (br- 
t, 1H) , 8 . 20 (br-d, 1H) , 8 . 2 8 (br - s , 1H) , 8 . 54 (d, J=8 . 8Hz, 2H) , 
11 . 64 (br-s, 1H) . 
MS(ESI) m/z 349(M+H)\ 

F^mpIP 42fi SynfhPRi s of 1 - (4 - ^thyl pippr37i n-l-yll-^-M- 

mpthnyyphpnyl ) -7-azai soqn innl inp 




4 - Chloro - 3 - cyanopyr idine (1.50 g) and 4- 
me thoxypheny lace tylene (1.60 g) were reacted in the presence 
of dichlorobis triphenylphosphinepalladium (0.14 g) , cuprous 
iodide (75 mg) and trie thylamine (10 ml) in N , N - 
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dimethylf ormamide (25 ml) in nitrogen atmosphere at 100°C 
overnight. "The reaction mixture was poured into water (l-O-O-m-l )-, 
and the mixture was extracted with ethyl acetate . The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system), to give 4- (4- 
methoxyphenylethynyl) - 3 - cyanopyridine (2.13 g, 95 %) as a pale 
yellow oil . 

4 - (4 -Methoxyphenylethynyl) - 3 - cyanopyridine (2.10 g) was 

reacted in polyphosphoric acid (10 ml) at 120°C for 15 min. 
Water (40 ml) was added to the reaction mixture, and then the 
mixture was adjusted to pH 6 . 5 by potassium carbonate and 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, ammonium acetate (10 g) was added to 
the resulting residue, and the mixture was reacted at 140°C 
overnight. After cooling, the reaction solution was diluted 
with water (100 ml) and extracted with di chloroe thane . The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was removed, to give 
3- (4 -methoxyphenyl ) - 7 - aza - 2H - dihydroi soquinol in - 1 - one 
acetate (1.70 g, 58%). 

3- (4 -Methoxyphenyl) - 7 - aza - 2H - dihydroi soquinol in - 1 - 
one'acetate (0.25 g) was reacted with phosphorus oxychloride 
(10 g) at 100°C for 4 hr . The mixture was concentrated, followed 
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by the addition of water, neutralization with potassium 
carbonate and extraction with ethyl acetate. The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The organic layer was filtered through silica gel and 
washed with ethyl acetate. The resulting filtrate was 
concentrated, to give l-chloro-3- (4 -methoxyphenyl ) -7- 
azaisoquinoline (0.12 g) . 1 - Ethylpiperidine (10 ml) and 
potassium carbonate (0.5 g) were added thereto, and the mixture 
was reacted at 80°C for 6 hr. The reaction mixture was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
resulting residue was purified by silica gel column . 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound (0.10 g, 65%) as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 
2.55<q,J=7.2Hz,2H), 2.75 (m, 4H) , 3 . 70 (m, 4H) , 3.88(s,3H), 
7 . 01 (d, J=8 . 0Hz , 2H) , 7 . 4 8 (s , 1H) , 7 . 5 2 ( d , J= 8 . OH z , 1H ) , 
8 . 12 (d, J=8 . 0Hz, 2H) , 8 . 5 4 ( d , J= 8 . 0Hz , 1H) , 9 . 4 0 ( br - d , 1H ) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.11 g) . 
Hydrochloride: 

X H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.33(t,J-7.2Hz,3H), 3.15- 
4 . 0 0 (m, 8H) , 3 . 85 (s, 1H) , 4 . 3 4 (br - d , 2H ) , 7 . 13 (d , J= 8 . 4Hz , 2H) , 
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• 



8 . 12 (s, 1H) , 8 . 16 (br-d, 1H) , 8 .24 (d, J=8 . 4Hz, 2H) , 8 . 6 3 (m, 1H) , 

9*. 63 (br-s/iH) , 11 .52 <m, 1H)~. " ---- - 

m.p.; 222°C (decomp.) 
MS(ESI) m/z 349 (M + H)\ 

Fvampl p 42 9 Synthesis of 7 - ( 4 -Pthylpippra?in - 1 - y 1 ) - S - f 2 - ( 1 - 
hydrnxyprnpyl ) pyri riin-S-yl 1 f-hipnnf2. ^ - rl pyri Hi tip 
hyrj-rnrhl nri Hp 



3 - Cyanomethyl - 2 - thiophenecarboxylic acid (7.50 g) was 
reacted in phosphorus tribromide (40 ml) at 170°C for 5 hr . The 
reaction was back to room temperature. Under cooling, water 
was added to the reaction mixture, followed by the 
neutralization with potassium carbonate and extraction with 
ethyl acetate. The organic layer was washed with water and 
brine , and dried over magnesium sul f a te . The resul ting residue 
was purified by silica gel column chromatography (ethyl 
aceta te/hexane system), to give 5 , 7 - dibromothieno [2 , 3 - 
c]pyridine (2.04 g, 15.5%) as a -pale brown solid. 

5 , 7 - Dibromothieno [2 , 3 - c] pyridine (2.04 g) , 1- 
ethylpiperidine (0.95 g) and potassium carbonate (2.0 g) were 




N 



• 2HCI 
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reacted in N , N - dime thyl formamide (15 ml) at 70°C for 2 hr . The 
reaction mixture was evaporated, ' ahS the "resul ting residue was" 
partitioned between ethyl acetate and water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/methanol system) , to give 
7 - ( 4 - ethyl piper i din - 1 - yl ) - 5 - bromothieno [2 , 3 - c] pyridine 
(1.95 g) as a brown oil. 

5-Bromo-2- [3- (tert- 
butyldimethylsilyloxy) propyl] pyridine (3.26 g) and 
hexabutyldi tin (5.80 g) were heated in the presence of 
tetrakis triphenylphosphinepalladium (0) in xylene, to give 
2- [3- ( tert-butyldimethylsilyloxy) propyl] -5- 
tributylstannylpyridine (1.80 g) . 

The resulting compound and 7 - (4 - ethylpiperidin - 1 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.54 g) previously were reacted 
in the presence of tetrakistriphenylphosphinepalladium ( 0) 
( 0 . 2 0 g) in xylene in nitrogen atmosphere for 1 hr . A 2N aqueous 
solution of hydrochloric acid (30 ml) was added to the reaction 
solution, and the mixture was stirred for 30 min. Then, the 
aqueous layer was separated, basif ied with a 5N aqueous solution 
of sodium hydroxide, and then back - extrac ted with ethyl acetate . 
The ethyl acetate layer was washed with water and brine, dried 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system), to give the title compound (0.31 g) as a pale yellow 
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oil . 



The resulting title "compound was converted into a " 
hydrochloride in a conventional manner, to give a yellow powder 
(0.38 g) . 
Hydrochloride: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 32 (t, J = 7 . 2Hz, 3H) , 1.89- 

1 . 98 (m, 2H) , 3.08-3.27(m,5H), 3.49(t,J=6.4Hz,2H), 3.58- 

3 .70 (m, 4H) , 4 . 4 8 (br - d , 2H) , 7 . 62 (d, J=5 . 2Hz , 1H) , 

1 . 9 9 (d, J- 8 . 0Hz , 1H) , 8 . 19 (d, J=5 . 2Hz, 1H) , 8 . 32 (s , 1H) , 

8 . 07 (d, J=8 . 0Hz, 1H) , 9 . 3 4 (br-s, 1H) , 11 . 3 4 (m, 1H) . 

m.p. ; 204-205°C 

MS(ESI) m/z 383(M+H) + . 

F.vampl ^ 4*10 fiynthpsi g of 7- f 4 ■PthylpTpprazi n - 1 -yU - S- f^- f^- 
hvdroxvpthoxv) sf.vrvl 1 th i enn T 2 . 1 - c 1 pyri fiinp hyHrnrhl nriHp 



7 - (4 - Ethylpiperidin - 1 - yl ) - 5 -bromothieno [2,3- 
c]pyridine (300 mg) and 3 - ( 2 - hydroxye thoxy ) s tyrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri - o - toluylphosphine (81 mg) and tr ie thylamine (2 ml) in 
N , N - dime thyl f ormami de (15 ml) in nitrogen atmosphere for 6 hr. 




• (COOH) 2 




N 
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After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml )~ ~ washed with water and briner dried-and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give the title compound (100 mg) as a pale yellow oil. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1.16(t,J-7.2Hz,3H), 
2.53(q,J«7.2Hz,2H), 2.69 (m, 4H) , 3.82(m,4H), 3.98(m,2H), 
4.15 (m, 2H) , 7 . 01 (t, J-8 . 0Hz, 2H), 7.13(d,J=18.0Hz,lH), 
7 . 22 (s, 1H) , 7.21-7.25(d,lH), 7 . 29 (d, J=5 . 2Hz , 1H) , 
7 . 5 5 (d, J=5 . 2Hz, 2H) , 7.65 (br-d, 1H) , 8 . 07 (d # J = 18 . 0Hz , 1H) . 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (57 mg) . 
Oxalate : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.25(br-t,3H), 3.04- 

3.80(m,10H), 3.76 (br- 1 , 2H), 4.06(br-t,2H), 6.86-6.91(m,lH), 

7 . 19 -7 . 36 (m, 3H) , 7 . 51 (s, 1H) , 7 . 54 (d, J=5 . 2Hz , 1H) , 

7 . 62 (d, J=8 . 0Hz , 1H) , 8 . 05 ( d , J= 5 . 2Hz , 1H ) . 

m.p . ; 9 8 - 9 9°C 

MS ( FAB ) m/z 410(M+H)\ 

F.yampl p 4^1 fiynthpsi s of 7 - (4-e thy! pipe razin-l - yl) - 5- f 4 - (2 - 

hydrnxyfithoxy) styryl ] thi pnn [2 , 3 -r] py r i d i np hydro rhl oride 
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7 - (4 - Ethylpiperidin- 1 -yl) - 5 -bromothieno [2,3- 
c]pyridine (300 mg) and 4 - ( 2 - hydroxyethoxy ) s tyrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri - o- toluylphosphine (81 mg) and trie thylamine (2 ml) in 
N, N- dimethylf ormamide (15 ml) in nitrogen atmosphere for 6 hr . 
After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml), washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the title compound (120 mg) as a pale yellow oil. 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (68 mg) . 
Oxalate : 

X H - NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.25(br-t,3H), 3.09(br-q,2H), 

3 . 29 (m, 4H) , 3.73(t,J=5.2Hz,lH), 3.80-3.99(m,4H), 

4 . 02 ( t , J=5 . 2Hz , 1H) , 6 . 9 7 ( d , J= 8 . 4Hz , 2H ) , 7 . 1 6 ( d , J = 1 2 . 0Hz , 1H ) , 

7.46(s,lH), 7.51(d,J=5.2Hz,lH), -7.58(d,J=8.4Hz,lH), 

7.60(d,J=12.0Hz,lH), 8.03(d,J=5.2Hz,lH). 

m.p. ; 14 3-14 5°C 
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MS(ESI) m/z 410(M+H)\ 



Fvampl p> 4 3 2 Synthpsis of 7- f A - Pthyl pippra7i Tf- 1 -yl V - S- [4 - (V- 
hydroxy propyl ) phpnyl ] th i pnn [2 f 3 - r ] pyr i dinp hydrochlori de> 




7 - ( 4 - Ethylpiperidin - 1 -yl ) - 5 -bromothieno [2,3- 
c]pyridine (200 mg) and ethyl 3- (4- 

tributylstannylphenyl) propionate (400 mg) were reacted in the 
presence of tetrakistriphenylphosphinepalladium ( 0) (50 mg) in 
xylene (10 ml) in nitrogen atmosphere for 5 hr . After cooling, 
the reaction solution was diluted with ethyl acetate (200 ml) 
and extracted with a 2N aqueous solution of hydrochloric acid. 
The resulting solution was basif ied with a 5N aqueous solution 
of sodium hydroxide and extracted with ethyl acetate . The ethyl 
acetate layer was washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give 7- (4 - e thylpiperazin - 1 - yl ) -5- [4- 

( ethoxycar bony 1 ethyl ) phenyl ] thieno [2 , 3 - c ] pyridine (0.20 g) 
as a pale yellow oil. 

The resulting compound (0.20 g) was dissolved in 
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• 



tetrahydrof uran (5 ml), and added dropwise into a suspension 
of lithium aluminum hydride (0.07 g) in tetrahydrof uran (2 0 ml) 
at room temperature. The reaction mixture was stirred for 1 
hr, followed by the sequential addition of water (0.07 ml), a 
5N aqueous solution of sodium hydroxide (0.07 ml) and water 
(0.21 ml) , and the mixture was stirred at room temperature for 
1 hr. The resulting precipitates were filtered off, while the 
resulting filtrate was washed with ethyl acetate. The filtrate 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the title compound as a pale yellow oil (0.12 

g) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.10 g) . 
Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 31 ( t , J = 7 . 2Hz , 3H) , 1.71- 

1.80(m,2H), 2.67(t,J=7.2Hz,2H), 3.14-3.26(m,4H), 

3 . 44 (t f J-7 . 2Hz , 2H) , 3 . 5 5 ( br - 1 , 2H ) , 3.64 (br-d, 2H) , 4.43 (br- 

d,2H), 7 . 32 (d, J = 8 . 0Hz, 2H), 7.56(d,J=5.6Hz,lH), 8.01<s,lH), 

8.05(d,J=8.0Hz,2H), 8.07(d,J=5.6Hz,lH), 10.82(m,lH). 

m.p . ; 112 - 113°C 

MS ( FAB ) m/z 382(M+H) + . 

Kxamplp 411 Syn rh^ s -j s of 7 - (4 - f*Ehy 1 pi pgrag i n - 1 - yl) - 5 - f 4 - ( 1 - 
hyd rnyyprnpyl ) - 1 - mpfhnxyphpnyl ] thi pnn ; 1 -r] pyri di np 
hyHro rhl or i rifi 
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• 2HC1 
N 

u 

5 - Bromo - 2 - ( 3 - ace toxypropyl ) anisole {2.27 g) and 
hexabutyldi tin (5.28 g) were heated in the presence of 
tetrakis triphenylphosphinepalladium ( 0) in xylene, to give 
2- ( 3 - acetoxypropyl ) - 5 - tributyls tannylanisole (0.92 g) . 

The resulting compound and 7 - ( 4 - ethylpiperidin - 1 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the 
presence of tetrakistriphenylphosphinepalladium (0) (0.12 g) 
in xylene in nitrogen atmosphere for 1 hr . The reaction 
solution was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system), to give 7- (4 -ethylpiperazin-1- 
yl ) - 5 - [4 - ( 3 - acetoxypropyl ) - 3 -methoxyphenyl ] thieno [2,3- 
cjpyridine (42 mg) as a pale yellow oil. 

The resulting compound was dissolved in methanol (15 ml) , 
and reacted with a 2N aqueous solution of sodium hydroxide (5 
ml) at room temperature overnight. The reaction solution was 
concentrated, and the resulting residue was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give the free compound of the title compound. 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner; to~give 31 mg of the 
title compound as a yellow powder. 
Free compound: 

X H -NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 . 17 - 1 . 25 (m, 3H) , 1.80-1. 9 2 (m, 2H) , 
2.62(m,2H) , 2 . 6 8 - 2 . 84 (m , 6H ) , 3 . 6 3 (m, 2H) , 3 . 8 3 - 3 . 9 8 (m, 4H) , 
3 . 95 (s, 3H) , 7 . 22 (d, J = 8 . 0Hz , 1H) , 7 . 36 (d, J=5 . 2Hz , 1H) , 
7 . 58 (m, 2H) , 7 . 67 (s, 2H) . 
Hydrochloride : 

1 H- NMR (400MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 3 1 ( t , J=7 . 2Hz , 3H) , 1.66- 

1 .75 <m, 2H) , 2 . 62 (t, J = 7 . 6Hz, 2H) , 3 . 14 - 3 . 2 5 (m, 4H) , 

3 . 4 4 (q, J=6 . 4Hz , 2H) , 3.55-3.68(m,4H), 3.91(s,3H), 4 . 43 (br- 

d, 2H) , 7 . 23 (d, J~8 . 0Hz, 1H) , 7 . 57 (d, J=5 . 2Hz , 1H) , 

7 . 6 5 (dd, J=8 . 0, 1 . 6Hz, 1H) , 7.69 (br-s, 1H) , 8 . 06 (s, 1H) , 

8.08(d,J=5.2Hz,lH), 11.10(m,lH). 

m.p . ; 114 - 115*0 

MS (FAB) m/z 412 (M+H)*. 

Exampl e 434 Synfrhpsi of 7- (d. p1-hy1pippra7.in-1 -yl ) - S- [4 - (V 
hvdroxvprQPQXv) phenyl 1 thi fino f 2 . ^ - nl pyri dinp rii hydrnrhl nridP 
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In the same manner as in Example 161-2, l-[4- 
" ( fributylstannyl ) phenoxy] - 3 - ( tetrahydropyran -2- 
YL) oxypropane (1.73 g) was obtained as a colorless oil from 
1- (4 -bromophenoxy) -3- ( tetrahydropyran - 2 - yloxy) propane (2.08 
g) and bis ( tr ibu tyl tin) (3.3 ml). 

The resulting compound and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl) -5- [4- [3- 
( tetrahydropyran- 2 -yl) oxypropoxy] phenyl] thieno [2,3- 
c] pyridine. Ethyl acetate and 2N hydrochloric acid were added 
to the reaction solution, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate 
thrice. The pH of the resulting solution was adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and the resulting solution was extracted with ethyl acetate 
thrice. The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl ace ta te/n - hexane system), to give 0.26 
g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

l H~ NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J=7 . 2Hz , 3H) , 
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2 . 09 (quintet, J= 5 . 9Hz, 2H), 2.52(q,J=7.2Hz,2H), 

2. 69 (t' t J = 5~. 0HzV4H) , 3 . 85 (t r J=5 rOHz , 4H) , -3-. 9 0 ( t , J= 5 . 9Hz , 2H) 
4 . 20 (t , J=5 . 9Hz, 2H) , 6 . 9 9 (d ( J=9 . 2Hz, 2H) , 7 . 3 3 (d, J=5 . 6Hz, 1H) , 
7 . 55 (d, J=5 . 6Hz f 1H) , 7 . 61 (s, 1H) , 8 . 04 (d, J=9 . 2Hz , 2H) 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta t ed 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

'H-NMR (400MHz ,DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2 Hz , 3H) , 

1.89 (quintet, J= 6 . 2Hz ,2H), 3.16-3.23(m,4H), 3.53-3.66(m,4H), 

3 . 58 (t, J=6 . 2Hz, 2H) , 4 . 10 (t, J=6 . 2Hz, 2H) , 3 . 4 2 (br - d , 2H ) , 

7 . 04 (d, J=8 . 8Hz ,2H), 7.54(d,J = 5.2Hz,lH), 7 . 96 (s , 1H) , 8.05- 

8 . 09 (m, 3H) , 10.99(br-s,lH). 

MS (FAB) m/z 398(M+H) + . 

Flyamplp 4^5 SynfhPfii s of 7 - (A - fithyl pippraz i n - 1 -yl ) - 5 - [4 - ( 2 - 
hyrlrnvyprnpnyy) phenyl ] thi pnn f 2 r 1 - r] pyri dinp. di hydrnrhl or i rip 




N 




In the same manner as in Example 161*2, 2- (R) - 
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acetoxy-1- [4- ( tributyls tannyl ) phenoxy] propane (1.31 g) was 
obtained as a colorless oil from 2 - (R) - acetoxy - 1*- (4 
bromophenoxy) propane (1.94 g) and bis ( tribu tyl t in) (3.6 ml). 

The resulting compound and 7 - (1 - ethylpiperazin - 4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- {4- [2- (R) - 
acetoxypropoxy] phenyl} thieno [2 , 3 -c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 
and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and subsequently, 
methanol was added thereto until the reaction solution became 
homogenous. The reaction solution was left as it was at room 
temperature for 45 min. The solvent was evaporated, and then 
water was added thereto and the mixture was extracted with ethyl 
acetate thrice. After washing with brine and drying over 
magnesium sulfate, the solvent was evaporated. The resulting 
residue was purified by NH silica gel column chromatography 
(ethyl ace ta te/n - hexane system), to give 0.22 g of the free 
compound of the title compound as a colorless viscous oil. 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1.16(t,J = 7.2Hz,3H) , 
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1 . 31 (d, J=6 . 4Hz, 3H) , 2 . 37 (br-s, 1H) , 2 . 52 (q, J=7 . 2Hz, 2H) , 
2.69 (t, J=5 . OHz, 4H) , 3.84 - 3 . 8 8 Cm, 5H)' , -4*. 01 (dd, J-3 . 2 , 9 . 2Hz, 1H) , 
4.19-4.28 (m, 1H) , 7 . 00 ( d , J= 8 . 8Hz , 2H) , 7 . 3 3 (d , J= 5 . 4Hz , 1H) , 
7.55 (d, J=5.4Hz,lH) , 7.62 (s, 1H) , 8 . 05 (d , J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
wi th ethanol /ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 126-127°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 1 8 ( d , J= 6 . 4 Hz , 3H) , 
1 . 31 (t, J=7 . 2Hz, 3H) , 3.16-3.24 (m, 2H) , 3.55 (br-t, 2H) , 
3.6 4 (br-d,2H) , 3.84 ( dd , J = 5 . 2 , 9 . 6Hz , 1H) , 

3 . 89 (dd, J=6 . 0, 9 . 6Hz, 1H) , 3 . 9 5 - 4 . 01 (m, 1H) , 4.42 (br-d, 2H) , 
7 . 05 (d, J=8 . 8Hz, 2H) , 7 . 54 (d, J=5 . 6Hz, 1H), 7.97(s,lH), 8.05- 
8.09(m,3H), 1 0 . 9 1 (br - s , 1H ) . 
MS (FAB) m/z 398 (M+H)\ 

Rvampl e> 4*3 6 fiynl-hps is of 7 - f A - f*1-hy 1 pi pp>r« 7. i n - 1 - y 11 - 5 - f 4 - f 2 - 
hyH-rnyyp-rnpyl ) phenyl 1 1~hi ^no f2 ^ - r. 1 pyri (iinp rH hyrirochl nridp 
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In the same manner as in Example 161-2, l-[4- 
ftribiftyls tahhyl ) phenyl Tpropan- 2 -one (1. 98 g) was obtained as - - 
a colorless oil from 1 - (4 -bromophenyl ) propan - 2 - one (2 . 09 g) and 
bis ( tributyltin) (5.0 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - e thylpiperaz in - 1 - 
yl ) - 5 - [4 - ( 2 - oxypropyl ) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) . 

Then, the resulting 7- (4 - ethylpiperazin - 1 - yl ) -5- [4- 
(2 - oxopropyl ) phenyl ] thieno [ 2 , 3 - c] pyridine (0.20 g) was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.04 g) 
in tetrahydrof uran (1 ml) under cooling with a cooler of sodium 
chloride/ice. Further, the resulting mixture was stirred for 
15 min . Water (4 0 ml ) , a 5N aqueous solution of sodium hydroxide 
(40 ml) and water (120 ml) were sequentially added to the 
reaction solution, which was then diluted with ethyl acetate, 
and the resulting precipitates were filtered off. The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl ace ta te/n - hexane 
system) , to give 0 . 15 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J= 7 . 2 Hz , 3 H ) , 

1 . 27 (d, J=6 . 0Hz ,3H), 2.52(q,J=7.2Hz,2H), 2 . 68 ( t , J = 5 . 0Hz , 4H) , 

2.75(dd,J=8.0,13.6Hz,lH) , 2.84 ( dd , J = 4 . 0 , 1 3 . 6Hz , 1H ) , 
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3 . 8 5 (t, J=5 . OHz, 4H), 4 . 02 - 4 . 1 0 (m , 1H) , 7.30(d,J=8.4Hz,2H), 

7 . 33 (d,J=5 . 6Hz , 1H) , 7 . 53 ( d , J= 5 . 6Hz , 1H) , 7 . 6 5 < s , 1H ) - _ 
8 . 04 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the titled compound as a pale yellow 
powder . 

Hydrochloride : 
m . p . ; 66 - 67°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.06(d,J=6.4Hz,3H), 

1 . 0 3 ( t, J = 7 . 2Hz , 3H) , 2.62(dd # J=6.4,13.2Hz,lH) , 

2 . 75 (dd, J=6 . 8, 13 . 2Hz, 1H) , 3 . 17 - 3 . 23 (m, 2H) , 3.55 (br-t ( 2H) , 
3.64(br-d,2H), 3.83-3.91(m,lH), 4 . 4 3 (br - d , 2H) , 
7.31(d,J=8.2Hz,2H), 7 . 56 (d, J=5 . 2Hz, 1H) , 8 . 01 (s, 1H) , 

8 . 04 (d, J-8 . 2Hz, 2H) , 8 . 0 7 (d, J- 5 . 2Hz , 1H) , 10.79 (br- s, 1H) . 
MS (FAB) m/z 382 (M+H) + . 

Kvampl p 437 Synthpsis of 7 - (4 - fithyl pi ppra ?in-1 - yl) -S - [ 3 - 
nhlnrn - 4 - ( 2 - hydrnxypthnxy) phpnyl ] f hi ^nn [2 r 3 - r] pyri dinp 




o 



N 



• 2HC1 




In the same manner as in Example 161-2, 2-acetoxy-l- 
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[2-chloro-4- ( tributyls tannyl ) phenoxy] ethane (0.58 g) was 
obtained as a colorless oil f rom 2 - acetoxy- 1 - (4 -bromo- 2 - 
chlorophenoxy) ethane (1.32 g) and bis ( tributyl tin) (2.3 ml) . 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl) -5- [4- (2- 

ace toxye thoxy) - 3 - chlorophenyl ] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble matters were filtered off. 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The resulting aqueous 
layers were combined and washed with ethyl acetate twice. The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide , and then the solution 
was extracted with ethyl acetate twice. The extract was washed 
with brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol (6 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml) . The resulting mixture was left 
as it was at room temperature for 45 min, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
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acetate/n -hexane system), to give the title compound (0.03 g) 
as a colorless viscous- oil.- - „ 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 17 { t , J=7 . 2Hz , 3H) , 

2 . 5 2 (q, J=7 . 2Hz, 2H) , 2 . 69 ( t , J-4 . 8Hz , 4H) , 3 . 85 ( t, J-4 . 8Hz , 4H) , 

4.30(t,J=4.8Hz,2H), 4 . 50 ( t , J=4 . 8Hz , 2H) , 7 . 0 1 (d , J= 8 . 4Hz , 1H ) , 

7 . 3 4 (d, J=5 . 6Hz , 1H) , 7 . 57 (d, J=5 . 6Hz , 1H) , 7 . 6 0 (s , 1H) , 

7 . 9 5 (dd, J = 2 . 4 , 8 . 4Hz , 1H) , 8 . 13 (d, J-2 . 4Hz , 1H) . 

MS ( FAB ) m/z 418, 420 (M+H)\ 

Fyampl f> 4 "3 ft Synthpsj H of 7 - (4- phhylpi ppra 7:in-1- y1)-S-f4-f1- 
niPthyl -2 - hyrirovypMinvy) phenyl ] fhipnn [2 f Vr] pyri ^itip 
c\ -i hyrj-rorh 1 nridp 




In the same manner as in Example 161-2, 1- (S) - 
acetoxy-2- [4- ( tributyl s tannyl ) phenoxy] propane (1.12 g) was 
obtained as a colorless oil from 1- (S) -acetoxy-2- (4- 
bromophenoxy) propane (1.61 g) and bis ( tributyl tin) (3.0 ml) . 

The resulting compound and 7- ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
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containing 7- (4 - ethylpiperazin - 1 -yl) -5- [4- (S) - (1- 
ace toxypropan - 2 -yl) oxyphenyl] t hie-no [2 ,-3 - c] pyridine . Ethyls 
acetate and 2N hydrochloric acid were added to the reaction 
solution and dissolved, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed with ethyl 
acetate twice. The pH of the resulting solution was adjusted 
to pH 10 by adding a 8N aqueous solution of sodium hydroxide 
thereto, and the solution was extracted with ethyl acetate twice . 
The extract was washed with brine, dried over magnesium sulfate, 
and the solvent was evaporated. To the resulting residue was 
added methanol (6 ml) and dissolved, followed by the addition 
of a 8N aqueous solution of sodium hydroxide (1.48 ml). The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the residue, and the mixture was extracted with ethyl acetate 
thrice. Then, it was washed with brine, dried and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system), to 
give 0.15 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound : 

*H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J = 7 . 2H z , 3H ) , 

1.31(d,J=6.4Hz,3H), 2.37(br-s,lH), 2.52(q,J=7.2Hz,2H), 

2 . 69 ( t, J=5 . 0Hz , 4H) , 3 . 84 - 3 . 8 8 (m , 5H) , 4 . 0 1 ( dd , J = 3 . 2 , 9 . 2Hz , 1H ) , 
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4 . 19 -4 . 28 {m, 1H) , 7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 33 (d , J= 5 . 4Hz , 1H) , 
7.55 (dT J=5.4Hz, 1H)~ 7.62(s,lH), 8 . 05-<d, J= 8 . 8 Hz , 2H) . . _ . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

X H - NMR (4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1.18(d,J=6.4Hz,3H), 
1 . 31 (t, J = 7 . 2Hz, 3H) , 3 . 16 - 3 . 24 (m, 2H) , 3 . 5 5 (br - 1 , 2H ) , 
3.6 4 (br-d,2H) , 3 . 84 (dd, J=5 . 2 , 9.6Hz, 1H) , 

3 . 89 (dd, J=6 . 0, 9 . 6Hz, 1H), 3.95-4.01(m,lH), 4.42 (br-d, 2H) , 
7 . 0 5 (d, J=8 . 8Hz , 2H) , 7 . 54 (d, J-5 . 6Hz ,1H), 7 . 97 (s , 1H) , 8.05- 
8.09(m,3H), 10.91 (br-s, 1H) . 
MS (FAB) m/z 398 (M+H)*. 

Fx^mpl <=> 4^9 gyrH-hgsi s of 7 - f4-Pfhy1 pi p^ra rA n-1-y1^-S-[4-M- 
hydrnxy- 3 -methylhutyl ) phenyl! thi pno f 2 . 1 - r. ) pyri <ii np 
dihydrnrhloridp 
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In the same manner as in Example 161-2, 4-[4- 
( tributylstanriyl) phenyl"] butan- 2-one (1:61 g) was obtained as 
a colorless oil f rom 4 - (4 -bromophenyl ) butan- 2 -one (1.36 g) and 
bis ( tributyltin) (3.0 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.33 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - ethylpiperazin - 1 - 
yl) - 5 - [4 - (3 -oxobutyl ) phenyl] thieno [2 , 3 - c] pyridine (0.23 g) . 

The resulting 7- (4 - ethylpiperazin - 1 - yl ) -5- [4- (3- 
oxobutyl ) phenyl] thieno [2 , 3 - c] pyridine (0.23 g) was dissolved 
in tetrahydrof uran (10 ml), and the resulting mixture was 
stirred under ice-cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide/ether solution (0.39 ml) , and the 
mixture was further stirred for 3 hr. Then, 3 . 0M 
methylmagnesium bromide/ether solution (0.39 ml) was further 
added thereto, and the mixture was further stirred for 4.5 hr. 
Then, an aqueous solution of saturated ammonium chloride and 
ethyl acetate were added to the mixture, and the mixture was 
stirred. The organic layer was separated, and then it was 
washed with brine and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl aceta te/n - hexane 
system) , to give 0 . 10 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.16<t,J=7.2Hz,3H), 1.31(s,6H), 
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1.81-1.86 (m, 2H) , 2.52(q,J = 7.2Hz,2H), 2.69(t,J=5.0Hz,4H), 
2774 -2 rT8 (m, 2H) , 3 . 85 (t, J=5 . 0Hz,-4H) -, 7 ; 2 9 (d, J=8 .4Hz, 2-H) , 
7 . 3 3 (d, J=5 . 4Hz, 1H) , 7.55 (d, J=5 .4Hz, 1H) , 7 . 65 (s, 1H) , 
8 . 02 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/e ther , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 122-123 . 5°C 

*H - NMR (40 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.17(s,6H), 1.32(t,J = 7. 2Hz , 3H) , 

1.65-1. 70 (m,2H), 2.65-2.70(m,2H), 3.15-3.24 (m,4H), 3.57- 

3 . 65 (m, 4H) , 4 . 4 2 (br - d , 2H) , 7 . 3 1 (d , J= 8 . 0Hz , 2H) , 

7 . 56 (d, J=5 . 4Hz , 1H) , 8 . 0 0 (s , 1H) , 8 . 04 ( d , J= 8 . 0Hz , 2H) , 

8 . 0 8 (d, J=5 . 4Hz , 1H) , 1 1 . 2 8 (br - s , 1H) . 

MS (FAB) m/z 410(M+H) + . 

Example 44Q Synthesis of 7- (4 -ethylpiperazin • 1 -yl ) -5 - [4- (3- 
hydrnx ybiityl ) phenyl 1 thi pnn f Vr] Py 1 ^ d i ne d i hyrirnrhl nririp 
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In the same manner as in Example 161-2, 4- [4- 
( tributyls tannyl) phenyl] butan- 2 - one -(1 . 5 9-g) - was obtained as- - 
a colorless oil from 4- ( 4 -bromophenyl ) butan - 2 - one (1.29 g) and 
bis ( tributyltin) (2.9 ml). 

The resulting compound and 7- ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl ) - 5 - [4 - (3 -oxobutyl ) phenyl] thieno [2 , 3 - c] pyridine . 

The resulting 7 -( 4 - ethylpiperazin - 1 - yl )- 5 - [4 -( 3 - 
oxobutyl) phenyl] thieno [2, 3-c] pyridine was dissolved in 
tetrahydrof uran (5 ml) . The resulting solution was added to 
a suspension of lithium aluminum hydride (0.04 g) in 
tetrahydrof uran (1 ml) under ice-cooling, and the mixture was 
further stirred for 15 min . Water (40 ml), a 5N aqueous solution 
of sodium hydroxide (40 ml) and water (120 ml) were sequentially 
added to the reaction solution. Then, the resulting mixture 
was diluted with ethyl acetate, and the resulting precipitates 
were filtered off. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl ace ta te/n - hexane system), to give 0.18 
g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) l.l"6(t,J = 7.2Hz,3H), 
1.25(d,J=3.2Hz,3H), 1.78-1.85(m,2H), 2.52(q,J=7.2Hz,2H), 
2.69(t,J=5.0Hz,4H), 2.65-2.85(m,2H), 3 . 84 - 3 . 89 (m, 5H) , 
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7 . 2 9 (d, J=8 . 4Hz, 2H) , 7 . 34 (d, J=5 .4Hz, 1H) , 7 . 5 6 ( d , J= 5 . 4Hz , 1H ) , 

~a7\ 66 (s~, 1H) ~ 8 /02 (d, J = 8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 110.5-112°C 

1 H - NMR (40 0MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 10 (d, J=6 . 0Hz , 3H) , 

1 . 31 ( t, J=7 . 2Hz , 3H) , 1 . 62-1 .68 (m, 2H) , 2 . 6 0 - 2 . 7 6 (m, 2H) , 3.15- 

3 . 2 3 (m, 4H) , 3 . 57 - 3 . 6 5 (m , 4H ) , 4.42 (br-d, 2H) , 

7 . 31 (d, J=8 . 4Hz, 2H) , 7 . 5 6 (d, J=5 .4Hz, 1H) , 8 . 00 (s, 1H) , 

8 . 04 (d, J=8 . 0Hz , 2H) , 8 . 0 8 (d, J=5 . 4Hz , 1H) , 11 . 26 (br- s , 1H) . 

MS (FAB) m/z 396(M+H)\ 

FivampiP 441 Synthesi r of 7 - f 4 - ethyl pi per a z i n-l-y1)-5-f4-(3- 

hyHrnvy - 7 -mpfhyl propyl ) phenyl } fbipnnf^ r ^ - r. ] pyri ding 
rii hyrj-rorhl nri dp 




In the same manner as in Example 161-2, methyl 2- 
methyl-3- [4- ( tributyl s tannyl ) phenyl ] propionate (1.52 g) was 
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obtained as a colorless oil from methyl 3- (4-bromophenyl) - 
2 - me thyipropiohate "( 1 . 3 6 g ) and bi s ( tr ibutyl tin) ( 2 . 7 ml ) 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl) - 5 - [4 - (2 - me thoxycarbony lpropyl ) phenyl] thieno [2,3- 
c] pyridine . 

The resulting 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- [4- (2- 
methoxycarbonylpropyl) phenyl] thieno [2 , 3 -c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (0.5 ml) under ice -cooling, and the mixture 
was further stirred for 20 min. Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n -hexane system), to give 0.17 g of the free 
compound of the titled compound as a colorless viscous oil. 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.94(d,J=6.8Hz,3H), 

1.16(t,J=7.2Hz,3H), 1 . 93 -2 . 02 (m, 1H) , 

2.46(dd,J=8.2,13.6Hz,lH) , 2.51(q,J=7.2Hz,2H) , 

2 . 6 8 ( t , J=5 . 0Hz, 4H), 2.81(dd,J=6.0,13.6Hz,lH), 

3. 49(dd,J=6.0, 10.4Hz, 1H) , 3.55(dd,J=6.0,10.4Hz,lH) , 
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3 . 85 ( t, J=5 . OHz, 4H) , 7 . 2 5 (d , J= 8 . 4Hz , 2H) , 7 . 32 (d, J=5 . 6Hz, 1H) , 

7 754Td; J = 5 76 Hz, 1H) , "7\65 (s, 1H) , 8 . 01 (d, J-8 .-4 Hz ,-2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 108-110°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0 . 82 (d f J« 6 . 8Hz , 3H) , 
1 . 32 ( t, J«7 . 2Hz, 3H) , 1.79-1.88(m,lH), 

2.35(dd,J=8.2,13. 2Hz, 1H) , 2 . 7 8 ( dd , J= 5 . 6 , 13 . 2Hz, 1H) , 3 . 15- 
3 . 24 (m, 4H) , 3 . 2 6 ( dd , J= 6 . 2 , 1 0 . 4Hz , 1H ) , 

3.31(dd,J=6.0,10. 4Hz, 1H) , 3.62 (br-t, 4H), 4.42(br-d, 2H) , 
7 . 29 (d, J=8 . OHz , 2H) , 7 . 5 7 ( d , J= 5 . 4 Hz , 1H ) , 8 . 01 (s, 1H) , 
8 . 0 5 (d, J=8 . 4Hz, 1H) , 8 . 0 8 ( d , J= 5 . 4Hz , 1H ) , 1 1 . 2 8 (br - s , 1H) . 
MS (FAB) m/z 396 (M+H) \ 

F.vampl o 44 2 fiynthp sis of 7>f4-p*1-hy1p-jpprazin-1-y1)-S-f4-f^- 
hydrovy -2 f 2-rHmf*r.hy1 propyl ) p henyl ] thipnn[2 f ~K - r ] pyri riinp 
d i h yd roc? hi nride 
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In the same manner as in Example 161-2, methyl 2,2- 
dimethyl - 3 - [4 - { tributyls tannyl ) phenyl ] propionate (1.51 g) 
was obtained as a colorless oil from methyl 3- (4- 
bromophenyl) -2 , 2 - dimethylpropionate (1.29 g) and 
bis ( tributyltin) (2.4 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.23 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl) -5- [4- ( 2 -me thoxycarbonyl - 2 - 
me thylpropyl) phenyl] thieno [2 , 3 - c] pyridine . 

The resulting 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (2- 
methoxycarbonylpropyl ) phenyl] thieno [2 , 3 - c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (1 ml) under ice-cooling, and the mixture 
was further stirred for 30 min . Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n-hexane system), to give 0.22 g of the title 
compound as a colorless viscous oil . 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0 . 91 ( s , 6H) , 1.16(t,J = 7.2Hz,3H), 
1.93<br-s,lH), 2.51(q,J=7.2Hz,2H), 2 . 62 (s , 2H) , 
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2 . 6 8 (t, J = 5 . OHz , 4H) , 3 . 34 (s, 2H) , 3 . 85 ( t , J= 5 . OHz , 4H) , 
" "7 . "24 ('dr f J = 8 . 2Hz ,-2H) , 7 . 3 2 (d , J= 5 . 4Hz , 1H) ,, 7 . 5 4 ( d , J= 5 . 4Hz ., 1H) , 
7 . 66 (s, 1H) , 8 . 01 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol /ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 113-114°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0.81(s,6H), 1 . 32 ( t, J = 7 . 2Hz, 3H) , 

1 . 92 (s, 2H) , 3 . 12 (s, 2H) , 3 . 1 5 - 3 . 2 4 (m , 4H ) , 3 . 62 - 3 . 6 8 (m , 4H ) , 

4.43 (br-d, 2H) , 7 . 27 (d, J=8 . 2Hz, 2H) , 7 . 57 (d, J=5 . 4Hz, 1H) , 

8.02{s,lH), 8 . 04 (d, J=8 . 2Hz, 2H) , 8.09(d,J=5.4Hz,lH), 

11 .49 (br-s, 1H) . 

MS (FAB) m/z 410 (M + H)*. 

Kxampl 4 4 3 Synthe^i s of 7-(4-f>thy1pi ppra 7: i n - 1 - yl) - S - [4 - ( 3 - 
hyHrnyy - 1 r 1 - c\ i mpfhyl propyl ) phenyl ] f.hipnnf^. 3 -r] pyri riinp 

di hydrochl or i dp 




• 2HC1 



N 
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In the same manner as in Example 161-2, 3 -acetoxy - 
1, 1 - dimethyl - 1 - [4 - (tributyl s tannyl ) phenoxy] propane -(1.3 6 g) _ _ 
was obtained as a colorless oil from 1 - acetoxy - 3 - ( 4 - 
bromophenoxy ) - 3 -me thylbutane (1.34 g) and bis ( tributyl tin) 
(2 . 4 ml) . 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7 - ( 4 - e thylpiperazin -1-yl) -5- [4- (3- acetoxy- 1,1- 
I dime thy lpropyl ) phenyl] thieno [2 , 3 - c] pyridine . Ethyl acetate 

1 and 2N hydrochloric acid were added to the reaction solution, 

! and the resulting insoluble matters were filtered off. The 

i aqueous layer was separated, while the organic layer was 

j extracted with 2N hydrochloric acid. The aqueous layers were 

^ combined and washed with ethyl acetate twice. The pH of the 

^ resulting solution was adjusted to pH 10 by adding a 8N aqueous 

solution of sodium hydroxide thereto, and the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol (10 ml) was added to the resul ting res idue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml ) . The resul ting solution was left 
as it was at room temperature for 2 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
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and the solvent was evaporated. The resulting residue was 
'purif ied by NH silica gel column chromatography -(-ethyl- _ 
acetate/n-hexane system), to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound : 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 1.15(t,J = 7.2Hz,3H), 1.38(s,6H), 
1.98(t,J=7.6Hz,2H), 2.50(q,J=7.2Hz,2H), 2.67 ( t , J=5 . 0Hz, 2H) , 
3.51 (t, J=7 . 6Hz, 2H) , 3 . 84 (t, J=5 . 0Hz, 4H) , 7 . 3 2 (d, J=5 . 4Hz, 1H) , 
7 . 4 3 (d, J=8 . 4Hz, 2H) , 7 . 5 3 ( d , J= 5 . 4Hz , 1H ) , 7 . 64 (s, 1H) , 
8 . 03 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 125.5-127 . 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 30 ( t, J = 7 . 2Hz , 3H) , 1 . 32 (s, 6H) , 
1.85(t,J=7.8Hz,2H), 3.15-3.25(m,2H), 3 . 57 ( br - 1 , 2H) , 
3 . 64 (br-d, 2H) , 4.44 (br-d, 2H) , 7 . 4 6 ( d , J= 8 . 4Hz , 2H) , 
7.57(d,J=5.4Hz,lH), 8.01(s,lH), 8.06(d,J=8.4Hz,2H), 
8.08(d,J=5.4Hz,lH) , 1 0 . 8 9 ( br - s , 1H ) . 
MS ( FAB) m/z 410(M+H)*. 

F.xampl p 444 SynhhPRi r of 7 - ( 4 - pfhyl pipprazin-l -yl) - S - f4- (2- 
hyr\ rnyypropyl thin) phpnyl ] MiiPnn[2, ^ - pyri dine 

di hydros hi ori dp. 
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OH - 




In the same manner as in Example 161-2, (R)-2- 
acetoxy-1- [4- ( tributylstannyl ) phenyl thio] propane (0.79 g) 
was obtained as a colorless oil from (R) -2 -acetoxy-1- (4- 
bromophenyl thio) propane (1.14 g) and bis ( tributyl t in) (2.2 
ml) . 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (R) -2- 
acetoxypropyl thio] phenyl] thieno [2 , 3 -c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble matters were filtered off . 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and the resulting 
solution was extracted with ethyl acetate twice. The extract 
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was washed with brine, dried over magnesium sulfate, and the 
"solvent was evaporated. Methanol (10 ml) was added to -the. 
resulting residue and dissolved, followed by the addition of 
a 8N aqueous solution of sodium hydroxide (0.74 ml) . The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the resulting residue, and then the resulting mixture was 
extracted with ethyl acetate thrice. The resulting extract was 
washed with brine , dried over magnesium sulfate , and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n-hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 

1.29(d,J=6.4Hz,3H), 2 . 51 (q, J=7 . 2Hz , 2H) , 2.68(t,J=5. 0Hz , 4H) , 

2.89(dd,J=8.6,13.6Hz,lH), 3 . 15 (dd, J=3 . 6 , 13 . 6Hz , 1H) , 

3 . 85 (t, J=5 . 0Hz ,4H), 3.86-3.94(m,lH), 7 . 3 3 ( d , J= 5 . 4Hz , 1H ) , 

7.46(d,J=8.4Hz,2H), 7 . 5 6 ( d , J= 5 . 4Hz , 1H ) , 7.64(s,lH), 

8 . 03 (d, J-8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride: 
m.p. ; 98.5-99. 5°C 

*H - NMR (4 0 0MHz , DMSO- d 6 ) ; 6 (ppm) 0.19(d,J=6.0Hz,3H), 
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1.30(t,J=7.2Hz,3H), 2 . 97 (dd, J=6 . 2, 13 . 2Hz , 1H) , 

3 ."08 (dd; J=6\ 0/13 . 2Hz, 1H) , 3.16-3 . 23 (m, 4H) , - 3.56 (br- t, 2H) , 

3.64 (br-d, 2H) , 4.43 (br-d, 2H) , 7 . 4 3 (d, J=8 . 8Hz, 2H) , 

7 . 56 (d, J=5 . 2Hz , 1H) , 8 . 0 3 (s, 1H) , 8 . 0 6 - 8 . 09 (m , 3H) , 10 : 87 (br- 

s, 1H) . 

MS (ESI) m/z 414 (M + H) * . 

F.vampl p 44S Synthpsi g of 7 - ( 4 - e thyl pippra?i n - 1 -yl) - 5 - ( 4 - 
m^i-han<=>Pni1 fnnylphpnyl UhiPnn[2 r Vr| pyridine di hydrnchl nri dp 



In the same manner as in Example 161-2, 1- 
methanesulf onyl - 4 - ( tributy Is tannyl ) benzene (0.58 g) was 
obtained as a colorless oil from 4 - methanesulf onylbromobenzene 
(1.50 g) and bis ( tributyl tin) (3.6 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 - bromothieno [2 , 3 - c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - e thylpiperaz in - 1 - yl ) -5- (4- 

methanesulf onyl phenyl ) thieno [2 , 3 - c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 



O O 




N 
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and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was _ 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate . The pH of the resulting 
solution was adjusted to pH 10 by adding a 8N aqueous solution 
of sodium hydroxide thereto, and the resulting solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil . 
Free compound: 

1 H-NMR (400MHz , CDCI3) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2.53(q, J = 7.2Hz.2H) , 2 . 7 1 ( t , J= 5 . 0Hz , 4H) , 3 . 10 (s. 3H) . 
3.88(t, J=5.0Hz,4H) , 7 . 40 (d, J=5 . 2Hz , 1H) , 7 . 64 (d, J=5 . 2Hz , 1H) , 
7.75(S,1H), 8.02 (d, J=8.4Hz,2H) , 8 . 2 9 (d , J= 8 . 4Hz . 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 22 2.5-22 5°C (decomp.) 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 0 ( t . J = 7 . 2Hz , 3H) , 3.18- 
3.28(m,4H), 3.28(s,3H), 3 . 55 (br-t , 2H) , 3 . 6 6 (br - d , 2H) . 
4.48 (br-d,2H) , 7 . 62 (d, J=5 . 4Hz , 1H) , 8 . 0 3 (d , J= 8 . 4Hz , 2H) , 
8.15 (d, J=5.4Hz,lH) , 8.2KS.1H). 8 . 4 0 (d , J= 8 . 4Hz , 2H) , 



844 



98046PCT 



10 . 59 (br- s, 1H) . 

MS (FAB) m7z 4 02 CM+H)*" - 

F.vampl <=> 446 Synth** s i s of 7 - (4 - fithylpippra7i n-l-yl) - S- f 4 - M - 
hyHrnyyhnfyl ) phpnyl 1 fhi Piin f ^ . ^ -r] pyri riinp r\i hyrirochl nn'Hp 

OH 




In the same manner as in Example 161-2, l-[4- 
( tributyl stannyl ) phenyl] butan - 1 - one (1.74 g) was obtained as 
a colorless oil from 1 - (4 - bromophenyl ) butan- 1 -one (1.91 g) and 
bis (tributyltin) (4.7 ml). 

The resulting compound and 7 -( 1 - ethylpiperaz in - 4 - yl ) - 
5 - bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - e thylpiperaz in - 1 - 
yl ) - 5 - (4 -butyryl phenyl ) thieno [2,3- c]. pyridine (0.17 g ) . 

The resulting 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- (4- 
bu tyrylphenyl ) thieno [2 , 3 - c] pyridine (0.17 g) was dissolved in 
tetrahydrof uran (6 ml). The resulting solution was added to 
a suspension of lithium aluminum hydride (0.02 g) in 
tetrahydrof uran (0.5 ml ) under ice - cool ing , and the mixture was 
further stirred for 25 min. To the reaction solution were 
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sequentially added water (20 ml) , a 5N aqueous solution of 
sodium 'hydroxide (2 0 ml) and water (60 ml)-.- The resulting 
mixture was diluted with ethyl acetate, and then the resulting 
precipitates were filtered off. The solvent was evaporated, 
and the resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.13 
g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

1 H-NMR(4 00MHz , CDC1 3 ) ; 6 (ppm) 0.94(t,J=7.2Hz,3H), 

1 . 15 (t, J = 7 . 2Hz ,3H), 1.29-1. 40 (m, 1H) , 1.40-1. 52 (m, 1H) , 1.66- 

1 . 7 5 (m, 1H) , 1 . 7 8 - 1 . 8 8 (m, 1H) , 2 . 4 2 (br - s , 1H ) , 

2.49(q,J=7.2Hz,2H), 2 . 66 ( t, J=5 . 0Hz, 4H), 3.82(t,J=5. 0Hz , 4H) , 
4.71(br-t,lH), 7 . 32 (d, J=5 . 4Hz , 1H) , 7 . 41 (d, J-8 . 2Hz , 2H) , 
7.54(d,J=5.4Hz,lH), 8.06(d,J=8.2Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 112 - 114°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.88 (t, J=7 . 4Hz , 3H) , 

1 . 0 6 ( t , J = 6 . 8Hz ,3H), 1.23 -1.42 (m, 2H) , 1.52-1. 69 (m,2H), 3.15- 

3 . 23 (m, 4H) , 3.58-3.66(m,4H), 4 . 4 2 ( br - d , 2H ) , 

4.58(t,J=6.4Hz,lH), 7.43(d,J=8.2Hz,2H), 7.57(d,J=5.6Hz,lH), 
8 . 02 (s , 1H) , 8.08(d,J=8.2Hz,2H), 8.09(d,J-5.6Hz,lH), 
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11.46 (br-s, 1H) . 

MS (FAB )~ m/ z 3 96 (M+H) \ - . _ 

FvampIP 447 Synt-.hfisi s of 7 - ( 4 - fifhyl pi ppra?i n-1-y1)-S-f4-fN- 
mpthyl rarbamnyl ) phenyl 1 thipnn[^, ^ - n ] pyri Hi np 
di hydrochloride 




NHMe 



In the same manner as in Example 161-2, N - me thy 1 - 4 - 
( tributylstannyl) benzamide (0.90 g) was obtained as a colorless 
oil from N-methyl - 4 -bromobenzamide (1.13 g) and 
bis ( tributyltin) (2.9 ml). 

The resulting compound and 7 - ( 1 - ethylpiperaz in - 4 -yl) - 
5 -bromothieno [ 2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.15(t,J = 7.2Hz,3H) , 
2.51(q,J=7.2Hz,2H), 3.68(t,J=5.GHz,4H), 3 . 03 <d, J = 4 . 8Hz , 3H) , 
3.85(t,J=5.0Hz,4H), 6.35(br-q,lH), 7.33(d,J=5.4Hz,lH), 
7.57(d,J=5.4Hz,lH), 7 . 69 (s , 1H) , 7.84(d,J=9.0Hz,2H), 
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8 . 14 (d, J=9 . OHz, 2H) . 

The resulting f ree compound 'was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 150.5-152°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.30(t,J=7.2Hz,3H), 
2 . 82 (d, J = 3 . 6Hz, 3H), 3.18-3.26(m,4H), 3.55(br-t,2H), 
3.66(br-d,2H), 4.47 (br-d, 2H) , 7 . 5 9 ( d, J=5 . 4Hz , 1H) , 
7 . 95 (d,J-8 . 4Hz, 1H) , 8 . 11 (d, J=5 . 4Hz, 1H) , 8 . 15 (s, 1H) , 
8 . 22 (d, J=8 . 4Hz , 2H) , 8 . 5 3 ( br - q , 1H ) , 10 . 65 (br - s , 1H) . 
MS (FAB) m/z 381(M+H)\ 

Example 448 Synth ft si s of 7 - (A - ethyl pi pgr a v. \ n - 1 - y 1 ) - S - [ A - (N - 
pfhyl rarhamnyl ) phftnyl ] thi ftnn \7 f ^ - a] pyri HinP Hi hydrnrhl nriHp 



In the same manner as in Example 161-2, N-ethyl-4- 
( tributylstannyl ) benzamide (0.84-g) was obtained as a colorless 
oil from N - e thyl - 4 -bromobenzamide (1.11 g) and 
bis ( tributyl tin) (2.7 ml). 
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The resulting compound and 7- ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromb'thieno [2 , 3 - c] pyridine (0. 19 g> were- reac ted-in the same 
manner as in Example 300-4, to give 0.19 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.16 ( t , J = 7 . 2Hz , 3H ) , 

1 . 27 (t, J=7 . 2Hz ,3H), 2.51(q,J=7. 2Hz ,2H), 2 . 68 ( t , J=5 . 0Hz, 4H) , 

3 . 52 (qd, J=5 . 2 , 7 . 2Hz, 2H) , 3 . 8 5 ( t , J= 5 . 0Hz , 4H) , 6 . 2 6 (br - 1 , 1H) , 

7 . 34 (d, J=5 . 4Hz , 1H) , 7 . 57 (d, J=5 . 4Hz , 1H) , 7 . 70 (s, 1H) , 

7 . 84 (d, J=8 . 2Hz , 2H) , 8 . 14 (d, J=8 . 2Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 142-143°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.15(t,J=7.2Hz,3H) , 

1 . 31 ( t, J=7 . 2Hz ,3H), 3.17-3.25(m,4H), 3.29-3.35(m,2H), 

3.58(br-t,2H), 3.66(br-d,2H), 4.46(br-d,2H), 

7 . 59 (d, J=5 . 6Hz ,1H), 7.96(d,J=8.4Hz,2H), 8 . 1 0 ( d , J= 5 . 6Hz , 1H ) , 

8.15(s,lH), 8.22(d,J=8.4Hz,2H), 8.57(t,J=5.4Hz,lH), 

10 . 97 (br- s, 1H) . 

MS (FAB) m/z 395 (M + H) + . 

Exampl g 4 4 9 Synthesis of 7 - (d-pt^hy1pippra?in-1 - yl) - S - [4 - ( N - 
propyl rarhamnyl ) phenyl 1 thi pno f 2 . 3 - c 1 pyri dine 
di hydrorhl ori rip 
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In the same manner as in Example 161-2, N-ethyl-4- 
( tributylstannyl) benzamide (0.66 g) was obtained as a colorless 
oil from N-propyl - 4 - bromobenzamide (1.13 g) and 
bis ( tributyl tin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give 0.21 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5(ppm) 0 . 99 ( t , J = 7 . 4Hz , 3H) , 
1.15{t,J-7.2Hz,3H) , 1.66(qt,J«7.2,7.2Hz,2H) , 
2.50{q,J=7.2Hz,2H), 2 . 67 ( t, J=5 . 0Hz, 4H) , 3 . 4 4 (br - q , 2H ) , 
3.85(t,J=5.0Hz,4H), 6.36(t,J=5.6Hz,lH), 7.32(d,J=5.4Hz,lH), 
7.56(d,J=5.4Hz,2H), 7 . 68 (s, 1H) , 7.84<d,J=8.8Hz,2H), 
8 . 14 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale yellow 
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powder . 

Hydrochloride: - - - - 

m.p . ; 136 . 5 - 138°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 0.91(t,J=7.2Hz,3H), 

1 . 30 ( t, J = 7 . 2Hz, 3H) , 1 . 5 6 ( q t , J = 7 . 2 , 7 . 2Hz , 2H ) , 3 . 1 8 - 3 . 27 (m , 6H ) , 

3.55 (br- 1, 2H) , 3 . 6 6 (br - d , 2H ) , 4.47 (br-d, 2H) , 

7 . 60 (d, J=5 . 4Hz, 1H) , 7.96(d,J=8.4Hz,2H), 8.11(d / J=5. 4Hz , 1H) , 

8.14(s,lH), 8.22(d,J=8. 4Hz , 2H) , 8 . 54 (t , J=5 . 6Hz , 1H) , 

10 .63 (br-s, 1H) . 

MS (FAB) m/z 409(M+H)\ 

Kxampl f> 4 SO Synthps tr of 7 - (4 - pthylpipprari n - 1 -yl ) - S- (4- 
fif.hanfisul f onyl phenyl 1 thieno f2 . 3 - cl pyridine Hi hyrirnrhl nri H*=> 



o o 




In the same manner as in Example 161-2, 4- 
ethanesulf onyl - 4 - ( tributyl s tannyl ) benzene (0.70 g) was 
obtained as a colorless oil from 4 - e thanesul f ony lbromobenzene 
(1.23 g) and bis ( tributyl tin) (2.7 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin- 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.18 g) were reacted in the same 
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manner as in Example 300-4, to give a reaction solution 

containing 7 - (4 - ethylpiperazin - 1 -yl ) - 5 - (4 

ethanesulf onylphenyl) thieno [2 , 3 -c] pyridine . To the 
resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide thereto, and the 
resulting solution was extracted with ethyl acetate twice. 
After washing with brine and drying over magnesium sulfate, the 
solvent was evaporated. The resulting residue was purified by 
NH silica gel column chromatography (ethyl acetate/n - hexane 
system) , to give 0 . 20 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 (t, J=7 .4Hz, 3H) , 
1.31 (t, J = 7 .4Hz , 3H) , 2 . 52 (q, J = 7 . 4Hz , 2H) , 2 . 69 ( t, J=5 . 0Hz , 4H) , 
3 . 15 (q, J = 7 . 4Hz, 2H) , 3 . 8 7 (t , J=5 . 0Hz , 4H) , 7 . 3 8 ( d , J- 5 . 4Hz , 1H ) , 
7 . 61 (d, J=5 .4Hz, 1H) , 7.74(s,lH), 7.97(d,J=8.6Hz,2H), 
8 . 28 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
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m.p.; 230-232. 0°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; ~<5 (ppm) 1 . 14 ( t 7 J = 7 . 4Hz , 3H) , " " 

1. 3 0 ( t, J= 7.4Hz, 3H) , 3.18-3.26 (m,4H) , 3.35 (q, J=7 . 4Hz , 2H) , 
3 . 54 (br- 1, 2H) , 3 . 6 6 (br - d , 2H) , 4 . 4 9 (br - d, 2H) , 

7 . 6 2 (d, J=5 . 4Hz, 1H) , 7 . 9 9 (d, J=8 . 6Hz , 2H) , 8 . 14 (d, J=5 .4Hz, 1H) , 
8 . 21 (s, 1H) , 8 . 41 (d, J=8 . 6Hz , 2H) , 10 . 48 (br - s , 1H) . 
MS (ESI) m/z 416(M + H)\ 

Example 4 51 Synthfisi s of 7 - (A - pfhyl pi pg-ra ?in-1 -yl ) - R - ( A - 
propanp snl f onyl phenyl ) f.hi eno \ 2 f 3 - r 1 pyri ^itip rH hyH rnrhl nn'Hp 

o o 



In the same manner as in Example 161-2, 1.09 g of 1- 
propanesulf onyl - 4 - ( tributyls tannyl ) benzene was obtained as a 
colorless oil from 4 -propanesulf onylbromobenzene (1.40 g) and 
bis ( tributyltin) (3.0 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 -ethylpiperazin- 1 -yl) -5- (4- 
propanesu If onyl phenyl) thieno [2 , 3 - c] pyridine . To the 




N 
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resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were- - - 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
sodium hydroxide thereto, and then the solution was extracted 
with ethyl acetate twice. It was washed with brine, dried over 
magnesium sulfate, and then the solvent was evaporated. The 
resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n -hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil . 
Free compound: 

*H - NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.01(t,J=7.4Hz,3H) , 
1.16 (t, J=7 . 2Hz, 3H), 1.73-1. 83 (m, 2H) , 2.52(q, J=7 . 2Hz, 2H) , 
2 . 69 (t, J = 5 . 0Hz , 4H) , 3 . 0 8 - 3 . 12 (m , 2H ) , 3 . 87 ( t, J=5 . 0Hz , 4H) , 
7 . 3 8 (d, J=5 . 6Hz ,1H) ( 7 . 62 (d, J=5 . 6Hz , 1H) , 7 . 74 (s, 1H) , 
7.97(d,J=8.6Hz,2H), 7.27(d,J=8.6Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 

m.p.; 230 . 5 - 233 . 5°C (decomp.) 

1 H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 0.94(t,J=7.4Hz,3H), 

1 . 30 ( t, J=7 . 2Hz, 3H), 1 . 5 5 - 1 . 6 4 (m , 2H ) , 3.17-3.27(m,4H), 3.31- 
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3 . 3 5 (m, 2H) , 3 . 54 (br-t, 2H) , 3 .66 (br-d, 2H) , 3 . 4 9 (br-d, 2H) , 
7 . 62 (d\ J = 5\ 6Hz, TH) , 7 . 99 (d, J=8~4Hz , 2H) , 8^14 (d, J=5 . 6Hz,-lH) , 
8.21 <s, 1H) , 8.40 (d, J=8.4Hz, 2H) , 10 . 47 (br - s , 1H) . 
MS (FAB) m/z 430 (M+H)\ 

F.xamplp 4^2 Synf.hpsi s nf 7 - f 4 - Pthyl p i ppra 7. i n - 1 - y 1 ) - S - f 4 - (M - 
butyl carbamoyl ) phenyl ] thi pnn f ^ - r] p yri r\ i np> c\ i hycj-rorhl nridp 



In the same manner as in Example 161-2, N-butyl-4- 
( tributylstannyl ) benzamide (0.80 g) was obtained as a colorless 
oil from N-butyl - 4 -bromobenzamide (1.21 g) and 
bis ( tributyl tin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give 0.20 g of the free compound 
of the title compound as colorless crystals. 
Free compound: 



'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 0.96<t,J=7.2Hz,3H) , 

1.15 (t, J = 7.2Hz, 3H) , 1 . 42 ( tq, J = 7 . 2 , 7 . 2Hz , 2H) , 1 . 57 - 1 . 6 5 (m, 2H) , 

2 . 50 (q, J = 7 . 2Hz , 2H) , 2 . 66 ( t, J-5 . 0Hz, 4H) , 3 . 4 4 - 3 . 4 9 (m , 2H) , 

3 . 84 ( t , J- 5 . 0Hz ,4H), 6.38(t,J = 5.4Hz,lH), 7 . 3 1 ( d , J= 5 . 6Hz , 2H) , 



O 
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7 . 55 (d, J=5 . 6Hz, 1H) , 7 . 67 (s, 1H) , 7 . 84 (d, J=8 . 4Hz , 2H) , 

"8". 13~(d;j = 8 .4Hz,2H) . ~ ~ - - ...... 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 127.5-128°C 

^-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 0 . 9 2 ( t , J = 7 . 2 Hz , 3H ) , 

1.30 (t , J = 7 . 2Hz , 3H) , 1.30-1.40(m,2H), 1.50-1. 57 <m,2H), 3.18- 

3 . 31 (m, 6H) , 3 . 54 (br- t, 2H) , 3.66 (br-d, 2H) , 4 . 47 (br-d, 2H) , 

7.59 (d, J=5 . 6Hz, 1H) , 7 . 9 6 ( d , J= 8 . 4Hz , 2H ) , 8 . 11 (d, J=5 . 6Hz ,1H), 

8.14 (s, 1H) , 8 . 22 (d, J=8 . 4Hz , 1H) , 8.52 (t, J=5 .8Hz, 1H) , 

10 . 57 (br-s, 1H) . 

MS (FAB) m/z 423 (M+H)*. 

Example 453 .Syn fhesi r nf 7 - (4 - pfbyl pi ppra i n - 1 -yl) - s - \ a - f n- 

ryrl nppnfyl rarhamnyl Iphpnyll thiPnnf2 r 1 - r 1 pyri HinP 
rH hydrnrhl ori rip 
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In the same manner as in Example 161-2, N- 
cycTopentyl 4 - ( tributylstannyl ) benzamide ( 0 .92 g) was 
obtained as a colorless oil from N - cyclopen ty 1 - 4 - 
bromobenzamide (1.22 g) and bis ( tributyl tin) (2.5 ml). 

7 - (l-Ethylpiperazin-4 -yl) -5-bromothieno [2,3- 
c] pyridine (0.21 g) was reacted with the resulting compound in 
the same manner as in Example 300-4, to give 0.21 g of the free 
compound of the title compound as colorless crystals. 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1.15(t,J-7.2Hz,3H), 1.47- 
1 . 56 (m, 2H) , 1.60-1.78(m,4H), 2.06-2.14 (m,2H), 

2 . 50 <q, J = 7 . 2Hz , 2H) , 2.66(t,J=5.0Hz,4H), 3 . 84 ( t, J=5 . 0Hz, 4H) , 
4.38-4.47 (m, 1H) , 6 . 26 (d, J=7 . 6Hz, 1H) , 7 . 31 (d, J=5 . 2Hz , 1H) , 
7.55(d,J=5.2Hz,lH), 7.68(s,lH), 7.83(d,J=8.4Hz,2H), 
8 . 13 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 148-149°C 

1 H - NMR (4 0 0MHz , DMSO-d 6 ) ; 5 (ppm) 1.30(t,J = 7.2Hz,3H), 1.52- 
1.62 (m, 4H) , 1.67-1.74(m,2H), 1.86-1.95(m,2H), 3.18- 
3 . 26 (m, 4H) , 3.55(br-t,2H), 3.66(br-d,2H), 4.26(br-q,lH), 
4.46(br-d,2H), 7.60(d,J=5. 4Hz, 1H) , 1 . 9 6 (d, J=8 . 4Hz , 2H) , 
8.11(d,J=5.4Hz,lH), 8 . 14 <s , 1H) , 8.21(d,J-8.4Hz,2H), 
8.35(d,J=7.6Hz,lH), 10 . 65 (br-s, 1H) . 
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MS (FAB) m/z 435(M+H)\ 
- Ryamp1«* d*d fiynfhPsiR of 7 - ( A - F.fhy 1 p i ppra 7. i n - 1 -yl) -S - \ d - 
(r -i r - d -hydrnyytptrahyrirnpyran - 2 -yl ) phenyl 1 t.hi finn f2 f V 
r] pyririinp dihydrorhlnri rip 




In the same manner as in Example 161-2, cis-4- 
acetoxy-2 - [4 - ( tributyls tannyl ) phenyl] te trahydropyran (1.00 
g) was obtained as a colorless oil from cis - 4 - acetoxy— 2 - (4 - 
bromophenyl ) te trahydropyran (1.20 g) and bis ( tributyl tin) 
(2 . 2 ml) . 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2,3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (cis-4- 
acetoxy te trahydropyran - 2 -yl ) phenyl] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 
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aqueous layers were combined and washed with ethyl acetate twice . 
" The pH'of the^solution was- adj us ted-to pH-10 by adding a 8N aqueous- 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
Methanol (10 ml) was added to the resulting residue and 
dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide (1 ml) . The resulting solution was left 
as it was at room temperature for 1 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and then the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
acetate/n-hexane system), to give 0.20 g of the free compound 
of the title compound as a colorless amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.15(t,J=7.2Hz,3H), 1.53- 
1.70(m,2H), 1 . 93 - 1 . 99 (m, 1H) , 2 . 15 (br - s , 1H) , 2 . 16 - 2 . 22 (m f 1H) , 
2.51(q,J=7.2Hz,2H), 2.68(t,J=5. 0Hz , 4H) , 
3.59(dt,J=2.0,12.4Hz,lH), 3.85(t,J=5.0Hz,4H), 3.89- 
3 . 97 (m, 1H) , 4 . 16-4 . 21 (m, 1H) , 4 . 3 4 - 4 . 3 7 (m, 1H) , 

7.33(d,J=5.4Hz,lH), 7.42(d,J=8.4Hz,2H), 7.54(d,J = 5.4Hz,lH), 
7 . 66 (s, 1H) , 8.06(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
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with ethanol/ether , to give the title compound as a yellow 

- powder.- - - _ _ 

Hydrochloride : 
m.p.; 157-159°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.04(d,J=6.0Hz,3H), 

1 . 31 ( t, J = 7 . 4Hz, 3H) , 1.38-1. 48 (m, 1H) , 1.80-1. 86 (m, 1H) , 2.04- 

2 . 10 (m, 1H) , 3.16-3.24(m,4H), 3.48-3.66(m,5H), 3.73- 

3 . 81 (m, 1H) , 4 . 02-4 . 0 6 (m, 1H) , 4 . 3 7 ( dd , J= 1 . 6 , 11 .2Hz, 1H) , 

4.43 (br-d, 2H) , 7 .43 (d, J- 8 . 4Hz, 2H) , 7.57 (d, J=5 .4Hz, 1H) , 

8 . 0 3 (s, 1H) , 8 . 0 8 (d, J=5 . 4Hz , 1H) , 8 . 0 9 (d , J= 8 . 4Hz , 2H) , 

10 . 94 (br-s, 1H) . 

MS (FAB) m/z 424 (M+H) * . 

F.vampl p Rynt-hfifii R of 7 - f4-Pt.hy1pippra7in-1 -yU - R- [4- 

(^ranR-4 - byrirnYyfPf rahydrnpyran - 7 -yl ) phenyl ] t hipnnf^, 1 - 
n] pyri rH dihyriT-orhlo-r-iri^ 




In the same manner as in Example 161-2, trans -4 - 
acetoxy- 2 - [4 - ( tribu tyls tannyl ) phenyl ] te trahydropyran (1.29 
g) was obtained as a colorless oil from trans - 4 - acetoxy - 2 - 
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(4 -bromophenyl ) tetrahydropyran (1.31 g) and bis ( tributyl tin) 
(2 . 4 ml-) - - - 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) : 
5 -bromothieno [2 , 3 -c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (trans-4- 
acetoxy tetrahydropyran T 2 -yl ) phenyl] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate twice . 
The pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide solution (1 ml). The resulting solution 
was left as it was at room temperature for 1 hr, and then the 
solvent evaporated. Water was added thereto, and then the 
mixture was extracted with ethyl acetate thrice. The extract 
was washed with brine, dried over magnesium sulfate, and then 
the solvent was evaporated. The resulting residue was purified 
by NH silica gel column chromatography (ethyl ace ta te/n - hexane 
system) , to give 0 . 18 g of the free compound of the title compound 
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as a colorless amorphous. 

- -F-ree -compound-: — _ 

*H-NMR (4 0 0MHz # CDC1 3 ) ; 6 (ppm) 1.16 <t, J = 7 . 2Hz, 3H) , 1 . 64 (br- 
d,lH) , 1.88-1.91 (m,2H) , 1 . 94 - 2 . 03 <m, 1H) , 2 . 0 6 (br- s , 1H) , 
2.51 (q, J=7.2Hz,2H) , 2 . 6 8 ( t , J= 5 . 0Hz , 4H) , 3 . 8 5 ( t , J= 5 . 0Hz , 4H ) , 
3.95 (ddd, J-l. 6, 5 .2,11. 6Hz , 1H) , 4.09 (br-dt, 1H) , 4.31 (br- 
quintet, 1H) , 4 . 84 - 4 . 9 2 (m, 1H) , 7 . 32 (d, J = 5 . 4 Hz , 1H) , 
7 . 43 (d, J=8 . 4Hz, 2H) , 7 . 54 (d, J=5 .4Hz, 1H) , 7 . 6 6 (s, 1H) , 
7 . 06 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

m.p.; 146-148°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 30 (t, J=7 . 2Hz, 3H) , 1 . 54 (br- 

d, 1H) , 1.68 (br- 1, 1H) , 1 . 74 - 1 . 84 (m, 2H ) , 1 . 1 7 - 1 . 2 4 (m , 4H ) , 

3 . 54 (br- 1, 2H) , 3.65 (br-d, 2H) , 3 . 8 1 ( br - q , 1H ) , 3 . 94 (br- t, 1H) , 

4.11 (br- quintet, 1H) , 4.43 (br-d, 2H) , 4 . 77 (br - d , 1H ) , 

7 . 41 (d, J=8 . 4Hz, 2H) , 7 . 57 ( d , J= 5 . 6Hz , 1H) , 8 . 0 3 (s, 1H) , 

8 . 08 (d, J = 5 . 6Hz , 1H) , 8 . 0 9 (d, J= 8 . 4 Hz , 2H) , 10.71 (br- s, 1H) . 

MS (FAB) m/z 424 (M + H)*. 

Flxaniplp 4S6 Synthpsi pi of 7 - (d - Rthyl pippra?in-1 - y 1 ) - S - [4 - 
< trans - 4 - hydroxytpfrahydropyran - 2 - yl ) phenyl )thipnn[2, V 
r) pyri dinp d i hydrnrhl nridp 
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In the same manner as in Example 161-2, 1.10 g of 2- 
ethoxycarbonyl -2,3- dihydro- 2 -methyl - 5 - 

( tributylstarinyl ) benzof uran was obtained as a colorless oil 
from 5 -bromo - 2 - ethoxycarbonyl -2,3- dihydro - 2 - 
methylbenzof uran (1.34 g) and bi s ( tributyl tin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - e thylpiperazin - 1 - 
yl ) - 5 - (2 - ethoxycarbonyl -2,3- didhydro - 2 -me thylbenzof uran - 5 - 
yl ) thieno [2 , 3 - c] pyridine . 

The resulting 7- (4 -ethylpiperazin- 1 -yl) -5- (2- 
ethoxycarbonyl -2,3- dihydro - 2 -me thylbenzof uran - 5 - 
yl ) thieno [2 , 3 - c] pyridine was dissolved in te trahydrof uran (10 
ml). The resulting solution was added to a suspension of 
lithium aluminum hydride (0.06 g) in te trahydrof uran (1 ml) 
under cooling on ice, and further stirred for 15 min. To the 
resulting reaction solution were sequential ly added water (60 
ml) , a 5N aqueous solution of sodium hydroxide (60 ml) and water 
(180 ml) . The resulting mixture was diluted with ethyl acetate, 
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and then the resulting precipitates were filtered off. The 
- solvent- was evaporate , and the resulting residue was purified 
by NH silica gel column chromatography (ethyl ace ta te/n - hexane 
system) , to give 0.20 g of the free compound of the title compound 
as a colorless viscous oil . 
Free compound: 

'H-NMR (4 0 0MHz, CDCI3) ; <5 (ppm) 1.15 (t, J = 7 .2Hz, 3H), 1.46(s,3H), 
2 . 5 0 (q, J=7 . 2Hz , 2H) , 2.61(br-s,lH), 2 . 67 ( t, J=5 . 0Hz , 4H) , 
2 . 9 6 (d, J=15 . GHz , 1H) , 3 . 31 (d, J=15 . GHz ( 1H), 

3 .64 (d, J«ll . 6Hz, 1H) , 3 . 69 <d, J=ll . 6Hz, 1H) , 3 . 82 ( t , J-5 . 0Hz , 4H) , 

6 . 80 (d, J=8 . 4Hz , 1H) , 7 . 28 (d, J=5 . 4Hz, 1H) , 7 . 51 (d, J=5 . 4 Hz , 1H) , 

7 . 55 <s, 1H) # 7 . 84 (dd, J=l . 4 , 8 . 4Hz , 1H) , 7 . 90 (d, J=l . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 138-140°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.32(t,J-7.2Hz,3H), 1.38 (s, 3H) , 
2.91(d,J=15.8Hz,lH), 3.15-3.2(m,4H), 3 . 30 (d, J=15 . 8Hz , 1H) , 
3 . 4 5 (d, J = 7 . 0Hz , 1H) , 3 . 4 9 ( d , J = 7 . 0Hz , 1H ) , 3 . 5 5 - 3 . 6 5 (m , 4H ) , 
4.39(br-d,2H), 6.79(d,J=8.6Hz,lH), 7 . 5 2 ( d , J= 5 . 6Hz , 1H ) , 
7.88(dd,J=1.6,8.6Hz,lH), 7 . 91 (s, 1H) , 7 . 9 5 (br - s , 1H ) , 
8.05(d,J=5.6Hz,lH), 11 . 2 5 (br - s , 1H) 
MS ( FAB ) m/z 410(M + H)\ 

Example 457 RynthpsiR of 7 - (4 - KMiylpippra?i n-1 -yl) - S - [4 - 
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(f^yr^l nhpxyl hydrnyymfithyl ) phenyl ] f_h i emo [2 , ^ - c ] pyri (iinp 
riS hyrirnrhl nri Hp _ _ . _ . 

OH 




In the same manner as in Example 161-2, 1.39 g of 4- 
(cyclohexylacetoxymethyl ) -1- (tributylstannyl) benzene was 
obtained as a colorless oil from 4- 

(cyclohexylacetoxymethyl ) bromobenzene (1.36 g) and 
bis ( tributyl tin) (2.1 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin- 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - e thy Ipiperaz in - 1 - yl ) -5- [4- 

(cyclohexylacetoxymethyl ) phenyl] thieno [2 , 3 - c] pyridine . To 
the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and then the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed twice with 
ethyl acetate. The pH of the resulting solution was adjusted 
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to pH 10 by adding 8N sodium hydroxide thereto, and then the 
so.lution^was extracted with ethyl acetate twice. After washing 
with brine and drying over magnesium sulfate, the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue , 
dissolved, and then a 5N aqueous solution of sodium hydroxide 
(1 ml) was added thereto. The resulting solution was left as 
it was at room temperature for 1 hr, and then the solvent was 
evaporated. Water was added thereto, and then the mixture was 
extracted with ethyl acetate thrice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.12 
g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0.91-1.28(m,3H) , 
1 . 16 (t, J=7 . 2Hz ,3H), 1.45(br-d,lH), 1.45(br-d,lH), 1.61- 
1.69(m,3H), 1.77 (br-d, 1H) , 2 . 0 2 (br - d , 1H ) , 2.23 (br-s , 1H) , 
2.50(q,J=7.2Hz,2H), 2.66(t,J=5.0Hz,4H), 3.83(t,J=7.2Hz,4H), 
4.41{d,J=7.2Hz,lH), 7.32(d,J=5.6Hz,lH), 7.37(d,J=8.4Hz,2H), 
7.54(d,J=5.6Hz,lH), 7.64(s,lH), 8.05(d,J=8. 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the -title compound as a yellow 
powder . 

m.p. ; 127 . 5- 129°C 
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*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.92-1.88(m,4H), 

l r 3-2-( t ,-J-=7 .2 Hz, 3H) 1 . 3 8 (br - d , 1H) . 1 , 46 - 1 . 7 0_(m, 4H) , 

1 . 85 (br-d, 1H) , 3.15-3.24(m,4H), 3 . 57 - 3 . 66 (m, 5H) , 

4 . 30 (d, J=6 . 4Hz, 1H) , 4 . 4 3 (br - d , 2H) , 7 . 38 (d, J=8 . 4Hz, 2H) , 

7 . 57 (d, J-5 . 6Hz , 1H) , 8 . 02 (s , 1H) , 8 . 0 6 - 8 . 0 9 (m , 3H ) , 11.41 (br- 

s, 1H) . 

MS (FAB) m/z 436<M+H)\ 

FvampIP 4SR fiyn thpsis nf 7- (4 - pfhyl pi ppra?i n • 1 -y"M - S - [ 4 - 

(ryrl nppntyl hyd rnxymp thy 1 Iphpnyl 1 thi pnn \2 . 3 - a 1 pyri rH np 
H i hyHrnrhl nn'dp 



OH 




In the same manner as in Example 161-2, 1.21 g of (4- 
tributylstannylphenyl) cyclopentyl ketone was obtained as a 
colorless oil from ( 4 - bromophenyl ) cyclopentyl ketone (1.57 g) 
and bis ( tributyltin) (3.1 ml). 

The resulting compound and 7 - { 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c) pyridine (0.22 g) were reacted in the same 
manner as in Example 300 -4, to give 7 - ( 4 - e thylpiperaz in - 1 - 
yl ) - 5 - [4 - ( cyclopentyl carbonyl ) phenyl ] thi eno [ 2 , 3 - c] pyridine . 
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The resulting 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- [4- 
( eye 1 open tylcarbonyl) phenyl] thieno [2 : , 3 - c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.06 g) 
in tetrahydrof uran (1 ml) under ice-cooling, and the resulting 
mixture was further stirred for 10 min. To the resulting 
reaction solution were sequentially added water (60 ml) , a 5N 
aqueous solution of sodium hydroxide (60 ml) and water (180 ml) . 
The resulting mixture was diluted with ethyl acetate, and then 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.15(t,J=7.2Hz,3H), 1.14- 
1.70(m,7H), 1 . 88 - 1 . 95 (m, 1H) , 2 . 2 0 - 2 . 3 1 (m , 1H ) , 2 . 3 0 (br - s , 1H ) , 
2.49(q,J=7.2Hz,2H), 2 . 66 ( t , J=5 . 0Hz, 4H), 3.83(t,J=5.0Hz,4H), 
4.44<d,J=8.4Hz,lH), 7.32(d,J=5.2Hz,lH), 7 . 41 (d, J-8 . 4Hz , 2H) , 
7.54(d,J=5.2Hz,lH), 7 . 64 (s, 1H) , 8.05(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride: 
m.p. ; 128 - 129°C 

"^H^vNMR (4 00MHz , DMS0-d 6 ) ; 8 (ppm) 1.18-1.6l(m,7H), 
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1 . 31 (t, J=7 . 2Hz, 3H) , 1 . 65- 1 . 7 2 (m, 1H) , 2 . 07 -2 . 17 (m, 1H) , 3.16- 
3 • 2 4 (nii^HJ , 3_. 55 - 3 . 66 (m, 4H) , 4 . 34 (d, J = 7 . 6Hz , 1H) , 4 . 43 _(br- 
d,2H) , 7.42 (d, J = 8.4Hz, 2H) , 7 . 57 (d , J=5 . 2Hz , 1H) , 8.02 (s, 1H) , 
8.0 7 (d, J = 8.4Hz, 2H) , 8.07(d,J=5.2Hz,lH), 11.01 (br-s, 1H) . 
MS (FAB) m/z 422 (M+H)*. 

KvampiP 4S9 fiynthpsi s of 7 - ( 4 - (=> thy 1 p i pera z i n - 1 - y 1 ) -5- (4- 

mPthnxyph pnyl ) fhiPnn[9 f ^ - c] pyr i rH rH hydr nrhl niri H<=> 




A mixture of 5 - bromo - 7 - ( 4 - ethylpiperaz in - 1 - 
yl ) thieno [2 , 3 - c] pyridine (0.35 g) , 4 -me thoxyphenylboric acid 

(0.24 g) , tetrakis triphenylphosphinepalladium (0) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium carbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 hr . To the resulting mixture was added 4- 
me thoxyphenylboric acid (0.16 g), and the resul ting mixture was 
further stirred for 2 hr. To the resulting mixture was added 
4 -me thoxyphenylboric acid (0.16 g) , and the resulting mixture 
was stirred for 6.5 hr. The resulting insoluble matters were 
filtered off, and then the organic layer was separated. It was 
extracted with 2N hydrochloric acid twice, adjusted to pH 10 
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by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice . After washing with 
brine and drying over magnesium sulfate, the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system) , to 
give 0.34 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound : 

^-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.15(t,J=7.2Hz,3H) , 

2.50 (q, J=7 . 2Hz, 2H) , 2 . 6 7 ( t, J- 5 . 0Hz, 4H), 3.84(t,J=5. 0Hz , 4H) , 

3 . 85 (s, 3H) , 6 . 98 (d, J=9 . 0Hz, 2H) , 7 . 30 (d, J=5 . 2Hz, 1H) , 

7 . 51 (d, J=5 . 2Hz, 1H) , 7 . 5 9 (s , 1H) , 8 . 04 (d, J = 9 . 0Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 113-115°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.30(t,J = 7.4Hz,3H), 3.16- 

3 . 24 (m, 4H) , 3.53(br-t,2H), 3.65(br-d,2H), 3 . 82 (s # 3H) , 

4.43(br-d,2H), 7.05(d,J=8. 8Hz , 2H), 7.54(d,J=5 .4Hz, 1H) , 

7 . 97 (s, 1H) , 8 . 06 (d, J=5 . 4Hz, 1H) , 8 . 09 (d, J=8 . 8Hz, 2H) , 

10 . 64 (br-s, 1H) . 

MS (ESI) m/z 354 (M + H) * . 

Rvampl ^ 4fiQ ,q yn fhPRi r of 4- f 4 - pfhyl pi ppra 7 i n - 1 -yl ) - fi - f4- 
M r 1 - ri i nxnl an-^-yl) mpfhnyyphpn yl ] thipnnft f pyri c\ i n p 
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oxalate 




In the same manner as in Example 259, the free compound 
of 4- (4 - ethylpiperazin- 1 -yl) -6- [4- ( 1 , 3 - dioxolan - 2 - 
yl) methoxyphenyl] thieno [3 , 2 - c] pyridine was obtained as a 
yellow viscous oil (1.60 g) from 2-bromo-3- 
thiophenecarboxyaldehyde (5.19 g) and 1 -( 1 , 3 - dioxolan - 2 - 
yl) methoxy- 4 - ethynylbenzene (5.89 g) . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J-7 . 2Hz , 3H) , 
2.52(q,J=7.2Hz,2H), 2.69(br-t,4H), 3.70(br-t,4H), 3.96- 

4.02 (m, 2H) , 4 . 0 4 - 4 . 12 (m , 2H ) , 4.10(d,J=4. 0Hz, 2H) , 

5 . 3 3 ( t, J = 4 . 0Hz , 1H) , 7.02(d,J=9.2Hz,2H), 7.31(d,J=5.6Hz,lH), 

7 . 3 9 (dd, J=0 . 8 , 5 . 6Hz ,1H), 7 . 72 (d, J=0 . 8Hz , 1H) , 

8 . 04 (d, J=9 . 2Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
methanol /ether , to give the title compound as a pale yellow 
powder . 
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Oxalate : 

m .^p -1.8.8-t.1.8.9°C. .(dec.omp . ) . . 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 1.24(t,J=7.2Hz,3H), 3.0 8 (br- 
q,2H), 3 .28 (br-s, 4H) , 3 . 7 6 (br - s , 4H) , 3 . 86 - 3 . 92 (m, 2H) , 3.94- 
4 . 0 0 (m, 2H) , 4 . 07 (d, J = 4 . 0Hz, 2H) , 5.23 (J = 4 . 0Hz, 1H) , 
7.06(d,J=9.2Hz,2H), 7 . 6 0 ( d , J= 5 . 6Hz , 1H ) , 7 . 77 (d, J=5 . 6Hz , 1H) , 
8 . 10 (d, J-9 . 2Hz, 2H) , 8 . 16 (s, 1H) . 
MS (ESI) m/z 416(M+H)\ 

Rvamplp 461 fiyTithfi si s of 4 - (4 - Rthyl pipprazi n - 1 -yl ) - fi - f4 - ( 9. - 
hyrirnyypthnyy) phenyl 1 t h i pnn f 3 f 2 - c ) pyri dinp dihydrochloridp 




4- (4 - Ethylpiperazin - 1 -yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (0.52 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
417, to give 0.20 g of the free compound of the title compound 
as pale yellow prisms. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3 H ) , 2 . 0 9 (br - 
S,1H), 2.53(q,J=7.2Hz,2H), 2.70(t,J=4.8Hz,4H) # 
3.70(t,J=4.8Hz,4H), 4.00(br-t,2H), 4.15(t,J=4.4Hz,2H), 
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7.00(d, J= 9.0Hz , 2H) , 7 . 3 2 ( d , J= 5 . 6Hz , 1H ) , 
7.39idd_ f J = 0. 8, 5.6Hz,lH) , 2 l 12 ( d , J= 0 . 8Hz_, 1H ) , 
8.05(d, J=9.0Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 128-129°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 31 <t, J=7 . 2Hz, 3H) , 3.18- 

3.28(m,4H), 3 . 5 0 (br - 1 , 2H) , 3 . 60 (br- d, 2H) , 3 . 7 5 ( t , J= 5 . 1Hz , 2H) , 

4 . 05 (t, J»5 . 1Hz, 2H) , 4.22 (br-d, 2H) , 7 . 05 ( d , J= 8 . 8Hz , 2H) , 

7 . 62 (d, J = 7 . 2Hz, 1H) , 7 . 79 (d, J=5 . 6Hz, 1H) , 8 . 10 ( d , J= 8 . 8Hz , 2H) , 

8.18(s,lH), 10 . 76 (br- s, 1H) . 

MS (ESI) m/z 384 (M + H) * . 

FvampIP 462 Synthps is of 4 - ( 4 -p thyl pipprazin - 1 -yl ) - 6 - T4 - ( 3 - 
hyHrnxyprnpnyy) phpnyl 1 t~ h i p*n o f ^ . 2 - cl pvri dine dl hvdrnrhl ori dft 




4- (4 - Ethylpiperaz in - 1 - yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (0.40 g) obtained by the 
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method of Example 280 was treated in the same manner as in Example 
417, to give 4 - (4 - ethylpiperazin- 1 -yl) - 6 - {4 - [2 - (3 - 
te trahydropyran - 2 - y 1 ) oxypropoxy ] phenyl } thi eno [3,2- 
c]pyridine (0.47 g) as a pale yellow viscous oil. 

Methanol (5 ml) and 2N hydrochloric acid (2 ml) were added 
to the resulting 4- ( 4 - ethylpiperazin - 1 - yl ) -6- {4- [2- (3- 
te trahydropyran - 2 -yl) oxypropoxy] phenyl} thieno [3,2- 
clpyridine (0.47 g) , and the resulting mixture was stirred at 
room temperature. The solvent was evaporated, and then the pH 
of the resulting residue was adjusted to pH 10 by adding a 8N 
aqueous solution of sodium hydroxide thereto. The resulting 
solution was extracted with ethyl acetate, washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.18 g of 
the free compound of the title compound as a pale yellow viscous 
oil . 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.15(t,J = 7.2Hz,3H) , 
2.04(tt,J=6.0,6.0Hz,2H), 2.48-2.53(br-s,lH), 

2.51(q,J=7.2Hz,2H), 2.68(t,J=4.9Hz,4H), 3.69(t,J=4.9Hz,4H), 
3 . 85 (t , J-6 . 0Hz , 2H) , 4 . 15 ( t , J=6 . 0Hz , 2H) , 6.96(d,J=9.0Hz,2H), 
7 . 29 (d, J=5 . 6Hz , 1H) , 7.36(dd,J=1.6,5.6Hz,lH), 
7.69(d,J=1.6Hz,lH) , 8.01(d,J=9.0Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
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with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 102-104°C 

*H-NMR (4 00MHz, DMSO-d e ) ; <5 (ppm) 1 . 31 (t , J = 7 . 2Hz, 3H) , 
1.89(tt,J=6.2,6.2Hz,2H), 3.17-3.28(m,4H), 3.50(br-t,2H), 
3 . 57 -3 . 61 (m, 2H) , 3 . 5 8 ( t , J= 6 . 2Hz , 2H ) , 4 . 10 ( t, J=6 . 2Hz , 2H) , 
4.21(br-d,2H), 7 . 03 (d, J=8 . 8Hz ,2H) ( 7 . 6 1 ( d , J= 5 . 6Hz , 1H ) , 
7.7 8 (d, J=5.6Hz,lH) , 8 . 10 (d, J-5 . 6Hz , 1H) , 8.18(s,lH) , 
10.77 (br-s, 1H) . 
MS(ESI) m/z 398 (M+H)\ 

FlYPmpIP 461 RynthPS i a of 4 - ( 4 - Pthy1pipf>ra7i n-l-yll-fi-fA-O- 
hyHrnxy -1 -mpfhyl pfhnyy) phpnyl ] t.hipnn[^ f 2 - ct] pyri d i tir 
Hi hyf^rnrhl nri^P 




4- (4 -Ethylpiperazin- 1 -yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (0.31 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
464, to give 0.16 g of the free compound of the title compound 
as pale yellow prisms. 
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Free compound: 

1 H-NMR(400MHz, CDCI3) ; <5<ppm) 1 . 17 ( t , J-7 . 2Hz , 3H) , 

1.32 (d, J=6 .4Hz, 3H) , 2 . 5 3 (q, J=7 . 2Hz, 2H) , 2 .71 ( t , J=5 . 0Hz, 4H) , 

3 .70 ( t, J=5 . 0Hz, 4H) , 3 . 7 5 ( dd , J = 6 . 4 , 1 1 . 6Hz , 1H ) , 

3.80(dd,J=3.6,ll. 6Hz, 1H) , 4 . 5 4 - 4 . 61 <m, 1H) , 

7.01(d,J=8.8Hz,2H), 7 . 32 (d, J=5 . 6Hz, 1H) , 

7.39(dd,J=0.8,5.6Hz,lH), 7 . 72 (d, J=0 . 8Hz , 1H) , 

8 . 04 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 124-12 5°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.24(d,J=6.0Hz,3H) , 

1 . 30 (t, J = 7 . 2Hz, 3H) , 3.18-3.37 (m, 4H) , 3 . 44 - 3 . 51 (m, 3H) , 3.56- 

3 . 61 (m, 3H) , 4.22(br-d,2H), 4 . 4 8 - 4 . 54 (m , 1H ) , 

7 . 04 (d, J = 9 . 0Hz, 2H) , 7 . 62 (d, J=5 . 6Hz, 1H) , 7 .79 <d, J=5 . 6Hz, 1H) , 
8.08(d,J=9.0Hz,2H), 8 . 17 (s , 1H) , 1 0 . 5 6 (br - s , 1H ) . 
MS ( FAB ) m/z 398 (M+H)\ 

Fyampl p* 4 64 fiynthpRi s of 4- (4 -pfhylp ipprazin-l -yl ) - 6 - f4 - f ^ - 
hydroxy - 1 - propynyl ) phenyl ] rhi pnnfV 7 - r 1 pyri fiinp pyri dine 
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OH 



In the same manner as in Example 281-3, 6- (4- 
bromophenyl) -4 - (4 - ethylpiperazin - 1 -yl) thieno [3 , 2 -c] pyridine 
(1.27 g) and propargyl alcohol (0.92 ml) were reacted, and then 
recrystallized from chlorof orm/n-hexane, to give 0.41 g of the 
title compound as pale yellow needles, 
m.p.; 14 9 - 5 - 150 . 5°C (decomp.) 

'H-NMR (4 00MH2, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H ) , 

2 . 53 (q, J=7 . 2Hz , 2H) , 2 . 7 0 (t , J=5 . 0Hz , 4H) , 3 . 7 1 ( t , J= 5 . 0Hz , 4H ) , 

4 . 53 (s, 2H) , 7 . 37 (d, J=5 . 6Hz , 1H) , 7.42(dd,J=0.8,5. 6Hz , 1H) , 

7 . 52 (d, J=8 . 4Hz, 2H) , 7 . 80 (d, J=0 . 8Hz , 1H) , 8 . 0 6 ( d , J= 8 . 4Hz , 2H ) . 

MS(ESI) m/z 378(M+H)\ 

Exampl f> 4 6 5 fiynt-hpR is of 4- (4 - pt-hyl pi ppra?in- 1 - yl ) - - [4 ■ f ^ • 
hyrirovypropyl ) phenyl 1 fhipnn(^ f 7 - n ] pyri riinp Hi hyrirnrhl nri (ip 




• 2HC1 



N 
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4- (4 -Ethylpiperazin- 1 -yl) -6- [4- ( 3 - hydroxy - 1 - 
propynyl) phenyl] thieno [3 , 2 -c] pyridine (0.30 g) obtained in 
the previous Example was reduced in the same manner as in Example 
291, to give 0.10 g of the free compound of the title compound. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16(t,J=7.4Hz,3H), 1.89- 

1 . 96 <m, 2H) , 2.52(q, J = 7 . 4Hz, 2H) , 2 . 69 < t, J = 4 . 8Hz, 4H) , 

2 . 76 (t, J=7 . 6Hz, 2H), 3.68-3.71(m,6H), 7 . 28 (d, J=8 . 6Hz, 2H) , 

7 . 3 3 (d, J=5 . 6Hz, 1H) , 7 . 4 0 ( dd , J= 0 . 8 , 5 . 6Hz , 1H) , 

7 . 76 (d, J=0 . 8Hz, 1H) , 8 . 02 (d, J- 8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a colorless 
powder . 

Hydrochloride : 

m.p. ; 125 .5-126 . 5°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(t,J = 7.2Hz,3H), 1.72- 

1.79(m,2H), 2.67(t,J-7.6Hz,2H), 3.18-3.29(m,4H), 

3.44(t,J=6.4Hz,2H), 3.48 (br- t,2H), 3 . 61 (br-d, 2H) , 4 . 23 (br- 

d,2H), 7.31(d,J=8.4Hz,2H), 7.64(d,J=5.6Hz,lH), 

7 . 82 (d, J=5 . 6Hz, 1H) , 8.06(d,J=8.4Hz,2H), 8 . 23 (s, 1H) , 

10 . 51 (br- s, 1H) . 

MS(ESI) m/z 382(M+H)\ 

F.yampl 4 SynthP Ri s nf 4-f4-pthy1pippra7.in-1-yl)-6-f4-(^- 
hyriroyy - VmPthyl - 1 - hmt-ynyl ) phenyl 1 thi pno f ^ r 2 - r] pyridinp 
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In the same manner as in Example 281-3, 6- (4- 
bromophenyl ) - 4 - (4 - e thylpiperazin - 1 -yl ) thieno [3 , 2 - c] pyridine 
(0.50 g) was reacted with 2 -methyl - 3 -butyn- 2 - ol (0.16 ml) , to 
give 0.28 g of the free compound of the title compound as a pale 
brown amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 (t, J = 7 . 2Hz, 3H) , 1 . 6 5 (s, 6H) , 
2.53(q,J=7.2Hz,2H), 2 . 70 (t, J=5 . 0Hz ,4H), 3 . 71 ( t, J-5 . 0Hz, 4H) , 
7 . 3 7 (d, J=5 . 4Hz , 1H) , 7 . 4 1 ( dd , J= 0 . 8 , 5 . 4Hz , 1H) , 

7.49(d,J=8.2Hz,2H), 7 . 80 (d, J=0 . 8Hz , 1H) , 8.05(d,J=8.2Hz,2H). 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi ta ted with 
ethanol/ether , to give the title compound as a colorless powder. 
Oxalate : 

m.p . ; 124 . 5 - 125 . 5°C 

^-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1.24(t,J=7.2Hz,3H), 1.49(s,6H), 
3 . 08 (br-q, 2H) , 3.29(br-t,4H), 3.78(br-t,4H), 

7.49(d,J=8.4Hz,2H), 7.64(d,J=5.4Hz,lH), 7.85(d,J=5.4Hz # lH), 
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8 . 17 (d, J=8 . 4Hz, 2H) , 8 . 29 (s , 1H) . 
MS (ESI) m/z 4 06 (M+H) * . 

FlvampIP 467 Synthesis of 7 - ( 4 - ethyl pippra 7in-1 -yl ) - S- (4- 
mPthnvyphpnyl ) f n to f 2 r ^ - r 1 pyri dinp rH hydrnr hi nridfi 



A mixture of 5 -bromo - 7 - ( 4 - ethylpiperaz in - 1 - 
yl ) furo [2 , 3 - c] pyridine (0.34 g) , 4 -methoxyphenylboric acid 

(0.25 g) , tetrakis tr iphenylphosphinepal ladium ( 0 ) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium bicarbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 hr. To the mixture was then additionally added 4- 
methoxyphenylboric acid (0 . 17 g) , and the resulting mixture was 
further stirred overnight. The insoluble matters were 
filtered off, and the organic layer was separated. Then, it 
was extracted twice with 2N hydrochloric acid, adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice. It was washed with 
brine, dried over magnesium sulfate, and then the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl aceta te/n - hexane system), to 
give 0.31 g of the free compound of the title compound as a pale 




OMe 



N 
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yellow viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J=7 . 2Hz , 3H) , 

2.50 (q, J = 7 .2Hz, 2H) , 2 . 65 <t, J=5 . 0Hz, 4H) , 3 . 86 (s, 3H) , 

3 . 99 ( t, J=5 . 0Hz , 4H) , 6 .73 (d, J=2 . 2Hz, 1H) , 6 . 97 (d, J=9 . 0Hz , 2H) , 

7 . 32 (s , 1H) , 7 . 61 (d, J = 2 . 2Hz , 1H) , 7 . 97 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a yellow 
powder. 

Hydrochloride : 
m.p. ; 127-128°C 

*H - NMR ( 4 0 OMH z , DMSO-d 6 ) ; 6 (ppm) 1.29(t,J = 7.2Hz,3H), 3:10- 
3 . 20 (m, 4H) , 3.55 (br-t, 2H), 3 . 62 (br- d, 2H) , 3.81(s,3H), 
4.75(br-d,2H), 7 . 01 (d, J=9 . 0Hz , 2H) , 7 . 02 (d, J-l . 8Hz, 1H) , 
7 . 63 (s, 1H) , 8.01(d,J=9.0Hz,2H), 8 . 14 (d, J=l . 8Hz , 1H) , 
10 . 84 (br-s, 1H) . 
MS(ESI) m/z 338<M+H)\ 

Kvamplp 46R fiynl-hPRi s of 4 ~ (4-Pl-hy1pi ppra?i n - 1 - y 1 ) - - ( 4 - 

mpfhnyyphpnyl ) rn f "3 r 2 - n 1 pyri d i n r nxal a t ^ 




OMe 



N 
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In the same manner as in Example 259, the free compound 
of the title compound was obtained as a brown viscous oil (0.29 
g) from 2 -bromo - 3 - f urancarboxyaldehyde (5.79 g) and 4- 
ethynylanisole (8.74 g) . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1.16(t,J=7.2Hz,3H) , 
2.50(q,J=7.2Hz,2H), 2 . 6 5 ( t , J= 5 . 0Hz , 4H ) , 3 . 86 (t, J=5 . 0Hz, 4H) , 
3 . 8 6 (s, 3H) , 6 . 81 (dd, J=0 . 8, 2 . 4Hz, 1H) , 6 . 97 (d , J=9 . 0Hz , 2H) , 
7 . 31 (d, J=0 . 8Hz ,1H) ( 7 . 5 1 ( d , J- 2 . 4Hz , 1H ) , 8 . 01 (d, J=9 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
methanol/ether , to give the title compound as a pale yellow 
powder. 
1/2 Oxalate: 

m.p. ; 17 0-17 2°C (decomp. ) 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1.21(t,J = 7.2Hz,3H), 2.96 (br- 

q,2H), 3 .13 (br-s, 4H) , 3.81(s,3H), 3 . 9 2 (br - s , 4H ) , 

7 . 02 (d, J=8 . 8Hz ,2H), 7.22(d,J=2.0Hz,lH), 7.64(s,lH), 

7 . 98 (d, J-2 . 0Hz , 1H) , 8 . 0 8 ( d , J= 8 . 8Hz , 2H ) . 

MS (FAB) m/z 338 (M+H)*. 
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